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Harris State-oMhe-Art 3V and 5V CMOS Logic Technology 

Looking for the latest, most advanced technology? Look to the leader in CMOS logic -- Harris 
Semiconductor. As the inventors of CMOS logic, we continue to bring you the most complete logic 
solutions. 

Harris’ new LPT (low power technology) logic family is the most advanced 3.3V CMOS logic family 
available. Our 3.3V LPT products give you lower power than the LVT family, faster speeds than the 
LCX family, plus low switching noise. This family also has the distinction of being the industry’s first 
high speed, 3.3V CMPS offering with 5V tolerant I/O. The 5V I/O breakthrough is ideal for system 
designs requiring transitions from 5V to 3.3V operation voltages, as well as designs with a combi¬ 
nation of 5V and 3.3V components. 

Harris’ expanded FCT portfolio now includes 16-bit devices, more functions and faster speed 
grades with as low as 3.2ns propagation delay. Our FCT bus interface logic gives you even more 
advantages over ABT, FAST, and BCT families. With Harris FCT devices you get internal output 
resisters, advanced packaging options such as QSOP and TSSOP, TTL compatible outputs, low 
standby current and low switching noise. 

The Harris LPT and FCT families supply tremendous value for a broad base of applications includ¬ 
ing notebook computers, PDAs, other portable electronics, telecommunications, video servers, 
imaging equipment, graphics workstations, and set top boxes. DRAM and Microprocessors 
migrate to 3.3V, Interface logic will be necessary to support the new designs 

This data book fully describes Harris Semiconductor’s LPT and FCT CMOS Logic ICs. It includes 
a complete set of data sheets for product specifications, application notes and techbriefs with 
design details for specific applications of Harris products, and a description of the Harris Quality 
and Reliability program. Section 12, Harris’ On-Line Services, describes how our customers have 
access to the most recent technical updates. 

It is our intention to provide you with the most up-to-date information on LPT and FCT products. 
For complete, current and detailed technical specifications on any Harris devices, please contact 
the nearest Harris sales representative or distributor office listed in Section 13; or direct literature 
requests to; 


Harris Semiconductor Data Services Department 
P.O. Box 883, MS 53-204 
Meibourne, FL 32902 
Phone: 1-800-442-7747 
Fax: 407-724-7240 

For a complete listing of all Harris Semiconductor products, please refer to the Product Selection 
Guide (PSG201; ordering information above). 

See Section 12 for Harris’ On-Line Services 


Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make 
changes in circuit design and/or specifications at any time without notice. Accordingly, the reader is cautioned 
to verify that data sheets are current before placing orders. Information furnished by Harris is believed to be 
accurate and reliable. However, no responsibility is assumed by Harris or its subsidiaries for its use; nor for 
any infringements of patents or other rights of third parties which may result from its use. No license is 
granted by implication or othenvise under any patent or patent rights of Harris or its subsidiaries. 






















The Boss in CMOS Logic 


HARRIS IS #1 IN LOGIC PARTS 
HARRIS IS #1 IN EXPERIENCE 
ANY QUESTIONS? 

• We Know CMOS Logic; We Ought To. 

We Invented It. 

• We have the Broadest Line in the Industry 

• World’s Fastest FCT Devices: 

Propagation Delays as Low as 3.2ns 

• 3.3V Devices with 5V Tolerant I/O 

• 8-Bit, 10-Bit and 16-Bit Designs 

• Multiple Functions and Speed Grades 

• Available in SOIC, QSOP, SSOP, and TSSOP 

• Samples, Brochures, Data Sheets 

• Get Them Direct or From Your Harris Distributor 

• Any more Questions? 

See www.semi.harris.com/bigidea/ 
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Fast CMOS Selection Trees 


BUFFERS 



CD74LPT827 


5V 


16-BIT 


1 


CD74FCT162240T 

CD74FCT240T 

CD74FCT162244T 

CD74FCT241T 

CD74FCT16240T 

CD74FCT244T 

CD74FCT16244T 

CD74FCT2240T 

CD74FCT162540T 

CD74FCT2241T 

CD74FCT162541T 

CD74FCT2541T 

CD74FCT162Q244T 

CD74FCT2244T 

CD74FCT16540T 

CD74FCT540T 

CD74FCT16541T 

CD74FCT541T 


18/20-BIT 


CD74FCT162827T 
CD74FCT162841T 
CD74FCT16827T 
CD74FCT16841T 


DECODERS 



CD74FCT139T 

CD74FCT239T 


CD74FCT138T 

CD74FCT238T 
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Selection Trees 


LATCHES 




CD74FCT163373 
CD74LPT16373 


CD74LPT373 

CD74LPT573 


CD74FCT162373T 

CD74FCT162Q373T 

CD74FCT16373T 

CD74FCT16841T 

CD74FCT162841T 


CD74FCT2373T 

CD74FCT2573 

CD74FCT373T 

CD74FCT533T 

CD74FCT573 

CD74FCT845T 



CD74FCT2841T 

CD74FCT841T 

CD74FCT843T 


MULTIPLEXERS 



CD74FCT157T 

CD74FCT2157T 

CD74FCT2257T 

CD74FCT257T 


CD74FCT153T 

CD74FCT2153T 

CD74FCT2253T 

CD74FCT253T 


CD74FCT151T 

CD74FCT2151T 

CD74FCT251T 
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Selection Trees 


FLIP-FLOP 


CD74FCT273T 

CD74FCT2273T 

CD74FCT377T 

CD29FCT520T 


16-BIT 


CD74FCT162374T 

CD74FCT162Q374T 

CD74FCT16374T 


REGISTERS 


3.3V 


16-BIT 

THREE-STATE 


CD74LPT16374 
CD74FCT163374 


5V 


8/9/10-BIT 
BUS INTERFACE 


CD74FCT2821T 

CD74FCT2823T 

CD74FCT2827T 

CD74FCT2828T 

CD74FCT821T 

CD74FCT823T 

CD74FCT825T 

CD74FCT827T 

CD74FCT828T 


18-BIT 


CD74FCT162823T 

CD74FCT16823T 
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OCTAL D 
THREE-STATE 

CD74FCT2374T 

CD74FCT2574T 

CD74FCT374T 

CD74FCT534T 

CD74FCT574T 


QUAD 

DUAL-PORT 

CD74FCT399T 
















Selection Trees 


TRANSCEIVERS 



CD74LPT646 

CD74LPT652 


CD74LPT16501 

CD74LPT16646 

CD74LPT16652 

CD74LPT16952 


8-BIT 


CD74LPT543 


16-BIT 

CD74LPT16543 


CD74LPT16245 
CD74FCT163245 


8-BIT 


CD74LPT245 




CD74FCT162511T 

CD74FCT162646T 

CD74FCT162652T 

CD74FCT162952T 

CD74FCT16511T 

CD74FCT16646T 

CD74FCT16652T 

CD74FCT16952T 


CD29FCT52T 

CD74FCT2646T 

CD74FCT2652T 

CD74FCT646T 

CD74FCT648T 

CD74FCT651T 

CD74FCT652T 


CD74FCT162500T 

CD74FCT162501T 

CD74FCT16500T 

CD74FCT16501T 


CD74FCT623T 

CD74FCT861T 

CD74FCT863T 

CD74FCT864T 
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Alpha Numeric Product Index 
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CD29FCT520T Fast CMOS Multilevel Pipeline Register. 4-13 

CD29FCT52T Fast CMOS Registered Transceiver. 4-7 

CD74FCT138T Fast CMOS 1-of-8 Decoder. 4-19 

CD74FCT139T Fast CMOS Dual 1-of-4 Decoder. 4-26 

CD74FCT151T 8-Input Multiplexer. 4-31 

CD74FCT153T High-Speed CMOS Dual 4-Input Multiplexer. 4-36 
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CD74FCT157T Fast CMOS Quad 2-input Multiplexer. 4-41 

CD74FCT162240T Fast CMOS 16-Bit Buffer/Line Driver. 5-3 

CD74FCT162244T Fast CMOS 16-Bit Buffer/Line Driver. 5-10 

CD74FCT162245T Fast CMOS 16-Bit Bidirectional Transceiver. 5-17 

CD74FCT162373T Fast CMOS 16-Bit Transparent Latch. 5-24 

CD74FCT162374T Fast CMOS 16-Bit Register (Three-State). 5-31 

CD74FCT16240T Fast CMOS 16-Bit Buffer/Line Driver. 5-3 

CD74FCT16244T Fast CMOS 16-Bit Buffer/Line Driver. 5-10 
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CD74FCT162823T Fast CMOS 18-Bit Register. 5-97 
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CD74FCT162827T Fast CMOS 20-Bit Buffer. 5-104 
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CD74FCT162Q245T Fast CMOS 16-Bit Bidirectional Transceiver. 6-8 

CD74FCT162Q373T Fast CMOS 16-Bit Transparent Latch. 6-14 

CD74FCT162Q374T Fast CMOS 16-Bit Register (Three-State). 6-20 

CD74FCT163240 Fast CMOS 3.3V 16-Bit Octal Buffer/Line Driver. 7-3 

CD74FCT163244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. 7-9 

CD74FCT163245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver. 7-15 

CD74FCT163373 Fast CMOS 3.3V 16-Bit Transparent Latch. 7-21 

CD74FCT163374 Fast CMOS CMOS 3.3V 6-Bit Register (Three-State). 7-27 

CD74FCT16373T Fast CMOS 16-Bit Transparent Latch. 5-24 

CD74FCT16374T Fast CMOS 16-Bit Register (Three-State). 5-31 

CD74FCT16500T Fast CMOS 18-Bit Registered Transceiver. 5-38 

CD74FCT16501T Fast CMOS 18-Bit Registered Transceiver. 5-44 
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CD74FCT16540T Fast CMOS 16-Bit Buffer/Line Driver. 5-61 

CD74FCT16541T Fast CMOS 16-Bit Octal Buffer/Line Driver. 5-68 
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CD74FCT16646T Fast CMOS 16-Bit Registered Transceiver. 5-82 

CD74FCT16652T Fast CMOS 16-Bit Registered Transceiver. 5-90 

CD74FCT16823T Fast CMOS 18-Bit Register. 5-97 

CD74FCT16827T Fast CMOS 20-Bit Buffer. .. 5-104 
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CD74FCT16841T Fast CMOS 20-Bit Transparent Latch. 5-111 
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CD74FCT623T Fast CMOS Octal Bus Transceiver (Three-State). 4-96 

CD74FCT640T Fast CMOS Octal Bidirectional Transceiver... 4-53 
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CD74LPT16646 Fast CMOS 3.3V 16-Bit Registered Transceiver.. 3-46 
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CD74LPT244 Fast CMOS 3.3V 8-Bit Buffer/Une Driver .. .. 3-78 

CD74LPT245 Fast CMOS 3.3V 8-Bit Bidirectional Transceiver.... ........ 3-84 

CD74LPT373 Fast CMOS 3.3V 8-Bit Transparent Latches.. . . 3-90 

CD74LPT541 Fast CMOS 3.3V 8-Bit Buffer/Line Driver ... . 3-96 
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CD74LPT573 Fast CMOS 3.3V 8-Bit Transparent Latch. 3-108 
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CD74LPT827 Fast CMOS 3.3V 10-Bit Buffer... 3-122 
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3.3V FCT CMOS LOGIC 

CD74FCT163240 Fast CMOS 3.3V 16-Bit Octal Buffer/Line Driver. 7-3 

CD74FCT163244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. 7-9 

CD74FCT163245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver. 7-15 

CD74FCT163373 Fast CMOS 3.3V 16-Bit Transparent Latch. 7-21 

CD74FCT163374 Fast CMOS CMOS 3.3V 6-Bit Register (Three-State). 7-27 

3.3V LPT CMOS LOGIC WITH 5V TOLERANT I/O 

CD74LPT16240 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. 3-3 

CD74LPT16244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver.. 3-9 

CD74LPT16245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver. 3-15 

CD74LPT16373 Fast CMOS 3.3V 16-Bit Transparent Latch. 3-21 

CD74LPT16374 Fast CMOS 3.3V 16-Bit Register (Three-State). 3-27 

CD74LPT16501 Fast CMOS 18-Bit Registered Transceiver. 3-33 

CD74LPT16543 Fast CMOS 16-Bit Latched Transceiver. 3-41 

CD74LPT16646 Fast CMOS 3.3V 16-Bit Registered Transceiver. 3-47 

CD74LPT16652 Fast CMOS 16-Bit Registered Transceiver. 3-54 

CD74LPT16827 Fast CMOS 3.3V 20-Bit Buffer. 3-61 

CD74LPT16952 Fast CMOS 3.3V 16-Bit Registered Transceiver. 3-67 

CD74LPT241 Fast CMOS 3.3V 8-Bit Buffer/Line Driver... 3-73 

CD74LPT244 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. 3-79 

CD74LPT245 Fast CMOS 3.3V 8-Bit Bidirectional Transceiver. 3-85 
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DOUBLE DENSITY 5V FCT CMOS LOGIC BALANCED AND HIGH DRIVE OUTPUT 
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DOUBLE DENSITY 5V FCT CMOS LOGIC QUIET SERIES 
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CD74FCT541 

CD74FCT543 BiCMOS FCT Interface Logic, Octal Register/Transceiver, Three-State. 8-53 
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Product Index by Family (commued) 


PAGE 

CD74FCT564, BiCMOS FCT Interface Logic, Octal D-Type Flip-Flops, Three-State. 8-58 

CD74FCT574 

CD74FCT573, BICMOS FCT Interface Logic, Octal Transparent Latches, Three-State. 8-62 

CD74FCT573AT 

CD74FCT646 BiCMOS FCT Interface Logic, Octal Bus Transceiver/Register, Three-State. 8-67 

CD74FCT651, BiCMOS FCT Interface Logic, Octal Bus Transceivers/Registers, Three-State. 8-72 

CD74FCT652 

CD74FCT653, FCT Interface Logic, Octal Bus Transceivers/ Registers, 

CD74FCT654 Open Drain (A Side), Three-State (B Side). 8-77 

CD74FCT821A, BiCMOS FCT Interface Logic, 10- Bit D-Type Flip-Flops, Three-State. 8-83 

CD74FCT822A 

CD74FCT823A, BiCMOS FCT Interface Logic, 9-Bit D-Type Flip-Flops, Three-State. 8-88 

CD74FCT824A 

CD74FCT841 A, BiCMOS FCT Interface Logic, 10-Bit Transparent Latches, Three-State. 8-93 

CD74FCT842A 

CD74FCT843A, BiCMOS FCT Interface Logic, 9-Bit Transparent Latches, Three-State. 8-98 

CD74FCT844A 

CD74FCT861A BiCMOS FCT Interface Logic, 10-Bit Bus Transceiver, Three-State. 8-103 

CD74FCT863A BiCMOS FCT Interface Logic, 9-Bit Bus Transceiver, Three-State. 8-108 

OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 250 SERIES RESISTOR 

CD29FCT52T Fast CMOS Registered Transceiver. 4-7 

CD29FCT520T Fast CMOS Multilevel Pipeline Register. 4-13 

CD74FCT138T, Fast CMOS 1-of-8 Decoders. 4-18 

CD74FCT238T 

CD74FCT139T, Fast CMOS Dual 1 -of-4 Decoders. 4-24 

CD74FCT239T 

CD74FCT151T, Fast CMOS 8-Input Multiplexers. 4-29 

CD74FCT251T, 

CD74FCT2151T 

CD74FCT153T, High-Speed CMOS Dual 4-Input Multiplexers. 4-34 

CD74FCT253T, 

CD74FCT2153T, 

CD74FCT2253T 

CD74FCT157T, Fast CMOS Quad 2-Input Multiplexers. 4-39 

CD74FCT257T, 

CD74FCT2157T, 

CD74FCT2257T 

CD74FCT240T, Fast CMOS Octal Buffer and Line Drivers. 4-44 

CD74FCT241T, 

CD74FCT244T, 

CD74FCT540T, 

CD74FCT541T, 

CD74FCT2240T, 

CD74FCT2241T, 

CD74FCT2244T, 

CD74FCT2541T 
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PAGE 

CD74FCT245T, Fast CMOS Octal Bidirectional Transceivers. 4-51 

CD74FCT640T, 

CD74FCT2245T 

CD74FCT273T, Fast CMOS Octal D Flip-Flops with Master Reset. 4-57 

CD74FCT2273T 

CD74FCT373T, Fast CMOS Octal Transparent Latches. 4-62 

CD74FCT533T, 

CD74FCT573T, 

CD74FCT2373T, 

CD74FCT2573T 

CD74FCT374T, Fast CMOS Octal D Registers (Three-State). 4-69 

CD74FCT534T, 

CD74FCT574T, 

CD74FCT2374T, 

CD74FCT2574T 

CD74FCT377T Fast CMOS Octal D Flip-Flop with Clock Enable ... 4-75 

CD74FCT399T Fast CMOS Quad Dual-Port Register. 4-80 

CD74FCT521T Fast CMOS 8-Bit Identity Comparator. 4-85 

CD74FCT543T, Fast CMOS Latched Transceivers. 4-90 

CD74FCT544T, 

CD74FCT2543T 

CD74FCT623T Fast CMOS Octal Bus Transceiver (Three-State). . 4-96 

CD74FCT646T, Fast CMOS Octal Registered Transceivers. 4-101 

CD74FCT648T, 

CD74FCT651T, 

CD74FCT652T, 

CD74FCT2646T, 

CD74FCT2652T 

CD74FCT821T, Fast CMOS Bus Interface Registers. 4-110 

CD74FCT823T, 

CD74FCT825T, 

CD74FCT2821T, 

CD74FCT2823T 

CD74FCT827T, Fast CMOS 10-Bit Buffers. 4-117 

CD74FCT828T, 

CD74FCT2827T, 

CD74FCT2828T 

CD74FCT841T, Fast CMOS Bus Interface Latches. 4-123 

CD74FCT843T, 

CD74FCT845T, 

CD74FCT2841T 

CD74FCT861T, Fast CMOS Bus Transceivers. 4-129 

CD74FCT863T, 

CD74FCT864T 


2-12 

















Competitive Nomenciature Comparison Guide 


HARRIS CD (FCT, LPT) NOMENCLATURE 


CD XX XXX XXXXXX X X 


Prefix Designation for 
Harris CMOS Digital 
Logic 1C 


TEMPERATURE RANGE 

29/54/74: Refer to Individual 
Data Sheets for 
Temperature Range 

LOGIC LEVEL- 

FCT: Bus Interface 

5.0V and 3.3V Family 
LPT: Low Power Technology 
3.3V Family 


TYPE DESIGNATION 

Up to 6 Digits 
XXX: 8-Bit/9-Bit/10-Bit 

16XXX: 16-Bit/18-Bit/20-Bit 
162XXX: 16-Bit with Balanced 
or High Drive Output 
162QXXX: 16-Bit, 250 Quiet 
Series 

163XXX: 16-Bit 3.3V FCT 
2XXX: 250 Series Output 

Resistor 


SPEED GRADE - 

Blank: Lowest Speed 
A: 


E: Highest Speed 
NOTE: Refer to Individual 
Data Sheet for Speed Grade 
Detail. 


OUTPUT VOLTAGE 

T: TTL Output Levels 
Blank: Non-TTL Output 
Levels 


PACK DESIGNATOR 

Blank: Tube 

96: Tape and Reel 


PACKAGE DESIGNATOR 

E: Dual-ln-Line Plastic (PDIP) 

EN: Narrow Dual-ln-Line Plastic 
H: Chip 

M: 300 mil, Small Outline Plastic (SOIC) 

NM: 150 mil. Small Outline Plastic (SOIC) 

MT: Thin Shrink Small Outline (TSSOP) 

QM: 150 mil. Shrink Small Outline Plastic (SSOP/QSOP) 
SM: 209 or 300 mil. Shrink Small Outline Plastic (SSOP) 

NOTE: The E and EN package options are only offered 
in BiCMOS technology for FCT products. 


LPT LOGIC COMPETITIVE NOMENCLATURE 


MANUFACTURER ID 

TEMPERATURE 

FAMILY 

PART 

NUMBER 

SPEED 

OUTPUT 

LEVEL 

PACKAGE 

NATIONAL 

Blank 

74 

LCX 

XXX 

16XXX 

Blank 

Blank 

N = PDIP 

WM = 300 mil SOIC 

QSC = QSOP 

MEA = 48 Ld SSOP 

MTD = 48 Ld TSSOP 

Blank = Tube 

X = Tape and Reel 

I TEXAS INSTRUMENTS (Tl) | 

SN 

74 

LVT 

XXX 

16XXX 

162XXX 

Blank 

A 

Blank 

N = PDIP 

DW = 300 mil SOIC 

DL = 48LdSSOP 

PW = 20 Ld TSSOP 

DGG = 48 Ld TSSOP 

Blank = Tube 

R = Tape and Reel 

I PERICOM 

PI 

74 

LPT 

XXX 

16XXX 

Blank 

A 

C 

Blank 

P = PDIP 

S = 300 mil SOIC 

W=150 mil SOIC 

Q = QSOP 

V = SSOP 

A = TSSOP 

Blank = Tube 

96 = Tape and Reel 
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Competitive Nomenciature Comparison Guide 


FCT LOGIC COMPETITIVE NOMENCLATURE 



" 


! PART 

I 

OUTPUT 


MANUFACTURER ID 

TEMPERATURE 

FAMILY 

NUMBER 

SPEED 

LEVEL 

PACKAGE 

IDT 

IDT 

74 

FCT 

XXX 

Blank 

T 

P=PDIP 




16XXX 

A 


SO = SOIC 




162XXX 

B 


Q = QSOP 




163XXX 

C 


PV = SSOP 




2XXX 

D 


PA = TSSOP 

Blank = Tube 

X = Tape and Reel 

CYPRESS 

CY 

74 

FCT 

XXX 

Blank 

T 

P=PDIP 




16XXX 

A 


SO = SOIC 




162XXX 

B 


Q = QSOP 




163XXX 

C 


PV = SSOP 




2XXX 

D 


PA = TSSOP 

Blank = Tube 

X = Tape and Reel 

QSI 

QS 

74 

FCT j 

XXX 

Blank 

T 

P=PDIP 




16XXX 

A 


SO = 300 mil SOIC 




162XXX 

B 


S1 = 150 mil SOIC 




163XXX 

C 


Q = QSOP 




2XXX 

D 


PV = SSOP 

PA = TSSOP 

Blank = Tube 


PERICOM 


74 

FCT 

XXX 

Blank 

T 

P = PDIP 



16XXX 

A 


S = 300 mil SOIC 



162XXX 

B 


W = 150 mil SOIC 



163XXX 

C 


Q = QSOP 



2XXX 

D 


V = SSOP 




E 


A = TSSOP 

Blanks Tube 

X = Tape and Reel 








































CMOS Technical Overview 


Technical Overview 

New Harris Bus Interface Families 

• Six New 5V or 3.3V.. .74FCTXXXX Families 

• Two New 3.3V.74LPTXXXX Families 

Definition of Six New FCT Logic Families 

Octal 5V FCT bus interface Logic • low power direct High 
Drive replacements for high power FAST^^ and new higher 
speed grades (A-D) for today’s higher speed systems. 

Octal 5V FCT bus interface Logic with a 250 output series R 
to match PCS trace impedance and reduce switching tran¬ 
sients. 

Double Density (16-bit) 5V FCT High Drive bus interface 
Logic to replace Octals in 16 through 64-bit systems at 
FAST^** speed; speed grades up to E (3.2ns, industry’s fast¬ 
est) are available to accommodate today’s higher bus 
speeds. 

Double Density 5V FCT Balanced (±24mA) Drive for reduced 
switching noise and ground bounce in 16 through 64-bit bus 
interface applications; speed grades up to E (3.2ns) are 
available. 

Double Density QUIET 5V FCT featuring very quiet switch¬ 
ing (0.5V ground bounce) by limiting dynamic output current. 
Parts also have designed-in Bus Hold and speed grades to 
D (3.2ns). Quiet switching and Bus Hold simplifies bus 
design and increases system performance reliability. 

3.3V Double Density FCT designed exclusively for lower 
power 3.3V bus interface saving nearly 7X in power con¬ 
sumption compared to 5V equivalents; noise is correspond¬ 
ingly reduced at 5V. This is an LVC™ replacement family 
option for internal PCB Bus Interface. 

Definition of IWo New 3.3V LPT Logic Families 

Octal 3.3V LPT Bus Interface logic featuring balanced drive 
(±24mA); a LVC™ Replacement Family. 

Double Density 3.3V LPT Bus Interface featuring balanced 
drive (±24mA); a LVC™ Replacement Family. 


Technical Features of Families 

Octal 5V FCT-T Logic Products 

• Meets JEDEC Std. No. 18A Std. for Description of 54/74 
FCTXXX, FAST™ CMOS TTL Compatible Logic 

• Modern 0.8 micron CMOS Process 

• N Well, Poly Gate, Field Implant 

• Double Level Planerized Metal 

• 0.55 Micro-Meter L Effective for Smaller High Drive Output 
Geometry 

• Suffix‘T’ Means Reduced Power/Noise 3V-3.5V Output 
Swing - Just Like TTL FAST™. 

• High Drive 64mA/15mA (Iol^Ioh) Bus Interface Types; 
48mA/15mA for Other Logic Types 

• lOOpA quiescent current in power down mode 

• 200mV Typical Input Hysteresis 

• I/O Capacitance of Typically 6pF/8pF 

• Only 10mW/MHz Typical Operating Power for Each Output 
Bit Toggling 

• Typical Propagation Delay (“D’’-grade) of 3.44ns at 25°C; 
Limit is 3.8ns 

• Low Output Pin Skew (FCT245T) 

- Pin-to-Pin 

- - 0.25ns Typical 

- tpLH/fpHL 

- - 0.1ns Typical 

• Surface Mount SOIC and QSOP Packages Reduce PCB’s 
Spare and Have Nearly 4:1 Reduced Ground Pin Induc¬ 
tance (Compared To DIPS) Resulting In 50% Reduced 
Ground Bounce and Switching Edge Ringing. 

• “HOT PLUG” or Live Insertion of PCB’s Containing FCT-T 
as the Bus Drivers or I/O Ports is a Major Plus. See Appli¬ 
cation Note AN9692. 

• Ground Bounce is 1V-1.5V Peak - Modest for 3.6ns Delay 
Devices with 64mA Sink Current. See Application Note 
AN9646. 

Comparing Harris FCT-T to Other Families That Have Simi¬ 
lar FASTT“ Replacement Functions and Specifications is 
Broken Down into 2 Classes. 

• Four CMOS FCT Competitor Families, 3 of these 4 are in 
the Modern FCT-T High Speed Area. Harris “D” Speed is 
Out Front in Speed. 

• Two FAST’’” Replacement Power BiCMOS Families; ABT 
and BCT are Illustrated in Table 1. Compatibly ACT and 
BCT are Much Higher Power and Do Not Have the 
Expanded Speed Grades to Compete with Harris FCT-T. 


FAST™ is a trademark of Fairchild Semiconductor. 


2 


2-15 


GENERAL 

INFORMATION 







CMOS Technical Overview 


TABLE 1. 5V LOGIC FAMILIES COMPARISON 


FAMILY/FEATURES 


Technology 

0.8pm BiCMOS 

BiCMOS 

0.8pm CMOS 

Operating Voltage 

4.5V to 5.5V 

4.5V to 5.5V 

4.5V to 5.5V 

Operating Temp Ta 

-40°C to 85°C 

-40°C to 85®C 

-40®C to 85°C 

Speed (ns) 5.0 ± 0.5V 

Hi 

7 

7/4.6/4.1/3.8 
(Note 1) 

input Hysteresis 

No 

No 

Yes 

Output 

TTL 

TTL 

TTL 

Drive (-Iqh/Iol) 

-32/64mA 

-15/64mA 

-15/64mA 

icc Standby 

32mA 

(Outputs Low) 

90mA 

(Outputs Low) 

lOOpA 

Vlop Noise 

<1V 

<1V 

<0.8V 

Package Offerings 

DIP, SO, SSOP 

DIP, SO 

SO, QSOP, 

TQSOP, TSSOP 

Suppliers 

Tl, 

Phillips 

Hitachi 

Tl 

Harris, Pericom, 

ASI, IDT, Cypress, 
Quality 


FCT ADVANTAGES 


More Advanced/Low Power CMOS 


More Advanced/Low Power CMOS 


More Advanced/Low Power CMOS 


Fastest, Multiple Speed 
Trading Performance with Cost 


Better Response to Slow Changing Signals 


Compatible 


Sufficient 


Lowest Power 


Lowest with FCT2XXX 


More and Small Packages: QSOP, MT, and 
TSSOP QM 


More Suppliers 


1. Speed Grades for Harris and Pericom FCT245T/A/C/D. 

Octal 5V FCT Logic with 250 Series R at Outputs 

These non-JEDEC standard products (due to reduced out¬ 
put drive) differ from (JEDEC) 5V FCT as foliows; 

• Designation is CD74FCT2XXXT; the 2 Meaning 25Q 
Series R At Outputs 

• ioL Reduced to 12mA 

• Same Switching Speed For Speed Grades Through C; 

No D Speed 

• Dynamic Output Impedance Approximately Matches 
PCB’s Affective Trace Z of About 25Q 

• improved Bus Waveform Integrity 

• Lower Edge Ringing; Lower Ground Bounce 

Double Density 5V FCT Logic - High Drive 

• Designated CD74FCT16XXXT 

• Meets JEDEC Std. No. ISA; Same Specifications as Octal 

• New 0.6 micron CMOS Technology; Smaller Die; Faster 
Speed 

• Speed Grades up to “E” (3.2ns Delay) 

• Surface Mount SSOP and TSSOP Packages for Low 
Ground Pin Inductance; Less Noise 

• Multiple Ground and Power Pins to Minimize Switching 
Noise and Ground Bounce 

• Lowest Dynamic Power of 4 Vendors of 5V Double Density 
Families - see Table 2. 


TABLE 2. RELATIVE POWER 


FAMILY 

Harris FCT16XXX 
ABT16XXX 
ACT16XXX 
F16XXX 


NORMALIZED 

POWER 

(30MHz) 


TECHNOLOGY 

CMOS 

BiCMOS 

5V Output Swing CMOS 

I- 

Bipolar 


Double Density 5V FCT Logic with Balance Drive Output 

Same as Double Density FCT except Balanced Drive fea¬ 
tures the following attributes; 

• CD74FCT2XXXT Designation 

• ±24mA Output Drive; Matched Output Edge Rates and 
Ground Source Termination for PCB Trace Drive 

• Reduced Switching Noise; Ground Bounce < 0.6V 

• Comparable to the Balanced output Drive of Industry 
CMOS ACT16XXX Products; Harris Double Density 
FCT162XXX is Typically 5X MW/MHz Lower due Primarily 
to the 5V Rail-to-Rail Swing of ACT Outputs 
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CMOS Technical Overview 


Double Density Quiet Series 5V FCT Logic with Bus Hold 

• Designated CD74FCT162QXXXT 

• ±12mA Output Drive; Output Matches Line Impedance 

• ‘Quief Means an FCT Part with Minimal Output Edge 
Overshoot/Undershoot, Ring Back and Ground Bounce 
(See Tech Brief TB342) 

• Bus Hold Feature; Last Active Bus State is Held During 
Three-State; Eliminates Floating Input Problem When No 
Pull-Up/Pull-Down Resistors Are Used 

Double Density 3.3V FCT Logic 

• Compatible with LVC’'“ and LCX’’^ Families 

• Designation is CD74FCT163XXX 

• Inputs can be 5V or 3V 

• “Hot Plug” of PCB with 3.3V FCT is Compatible 
See Application Note AN9662 for details. 

• Balanced ±24mA Drive 

• Speed Grades up to C (4.1 ns Delay) 

• 50% Faster Speed than LCX^m or LVC™ Families 

• Significantly Lower Operating Power Than LCX™ , LVT'^“, 
or LVC™ 


Octal 3.3V LPT Logic 

• Advanced 0.6 micron CMOS Technology 

• Balanced ±24mA Drive; Ideal for Internal PCB Bus Inter¬ 
face at Low Power and Low Noise 

• Hysteresis at all Inputs 

• 3.3V or 5V Input for 5V to 3V Translation 

• 3.3V or 5V Output Bus Interface at low power 

• Power Up/Down High Z 

• Speed Grades up to “C" (4.1ns Delay)-Highest Speed 
3.3V Logic 

• Available in Low Pin Inductance SOIC and QSOP Pack¬ 
ages; Low Ground Bounce and Switching Noise 

As shown in 3.3V Family Selection (Table 3), LPT is the 

speed leader at 4.1ns delay in the group of four high perfor¬ 
mance 3.3V logic families. 

Double Density 3.3V LPT Logic Products 

All attributes of the octal 3.3V LPT products apply with 2 

major differences: 

• Available in SSOP and TSSOP Packages with Distributed 
GND and Power Pins 

• Improved GND and Power Distribution Further Reduces 
Ground Bounce and Switching Noise 


TABLE 3. 3.3V LOGIC FAMILIES COMPARISON (NOTE 2) 



GENERAL 


BACKPLANE 


PURPOSE 

HIGH PERFORMANCE 

DRIVING 

Low Voltage Family 

LVXTM 

LPT/LCXTM/fcT/LVC™ (Note 3) 

LVT™ 

3.3V and 5V Input 

Yes 

Yes 

Yes 

3.3V and 5V Output Interface 

No 

LPT/LCX^M 

No 

5V Equivalent 

HC/VHC 

AC/ACQ/FASTTM 

ABT 

Functions 

Full Family 

Primarily Bus Interface 

Bus 

Process 

CMOS 

CMOS (0.6 - 0.8 microns) (Note 4) 

BiCMOS 

tpD (Max) 

11.5ns 

4.1ns - 6.5ns (Note 5) 

5ns 

Drive 

±4mA 

±24mA (Note 3) 

+64mA/-32mA 

Price (Normalized) 

1 

1.5 

2 


NOTES: 

2. Data reflects 245 octal transceiver. 

3. LVC has ±12mA drive at Vcc = 2.7V; all families have minimum ±24mA drive at Vcc = 3V. 

4. Harris/Pericom LPT is 0.6 micron technology for fastest speed grades. 

5. Harris/Pericom LPT and FCT are 4.1ns: See data sheets for tpo of other families. 
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3.3V LPT CMOS LOGIC WITH 5V TOLERANT I/O 


PAGE 


Selection Guide. 3-2 

Data Sheets 

CD74LPT16240 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. 3-3 

CD74LPT16244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. 3-9 

CD74LPT16245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver. 3-15 

CD74LPT16373 Fast CMOS 3.3V 16-Bit Transparent Latch. 3-21 

CD74LPT16374 Fast CMOS 3.3V 16-Bit Register (Three-State). 3-27 

CD74LPT16501 Fast CMOS 18-Bit Registered Transceiver. 3-33 

CD74LPT16543 Fast CMOS 16-Bit Latched Transceiver. 3-41 

CD74LPT16646 Fast CMOS 3.3V 16-Bit Registered Transceiver. 3-47 

CD74LPT16652 Fast CMOS 16-Bit Registered Transceiver. 3-54 

CD74LPT16827 Fast CMOS 3.3V 20-Bit Buffer. 3-61 

CD74LPT16952 Fast CMOS 3.3V 16-Bit Registered Transceiver. 3-67 

CD74LPT241 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. 3-73 

CD74LPT244 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. 3-79 

CD74LPT245 Fast CMOS 3.3V 8-Bit Bidirectional Transceiver. 3-85 

CD74LPT373 Fast CMOS 3.3V 8-Bit Transparent Latch. 3-91 

CD74LPT541 Fast CMOS 3.3V 8-Bit Buffer/Line Driver. 3-97 

CD74LPT543 Fast CMOS 3.3V 8-Bit Latched Transceiver. 3-103 

CD74LPT573 Fast CMOS 3.3V 8-Bit Transparent Latch. 3-109 

CD74LPT646, Fast CMOS 3.3V 8-Bit Registered Transceivers. 3-115 

CD74LPT652 

CD74LPT827 Fast CMOS 3.3V 10-Bit Buffer.. 3-123 
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Selection Guide 


3.3V LPT CMOS LOGIC WITH 5V TOLERANT I/O 


PART NUMBER 



SPEED GRADE (X) 


CD74LPT16240 


CD74LPT16244 


CD74LPT16245 


CD74LPT16373 


Fast CMOS 3.3V 16-Bit Buffer/Line Driver 


Fast CMOS 3.3V 16-Bit Buffer/Line Driver 


Fast CMOS 3.3V 16-Bit Bidirectional Transceiver 


Fast CMOS 3.3V 16-Bit Transparent Latch 


CD74LPT16374 Fast CMOS 3.3V 16-Bit Registers (Three-State) 


CD74LPT16501 Fast CMOS 18-Bit Registered Transceiver 


CD74LPT16543 I Fast CMOS 16-Bit Latched Transceiver 


CD74LPT16646 I Fast CMOS 3.3V 16-Bit Registered Transceiver 


CD74LPT16652 Fast CMOS 16-Bit Registered Transceiver 


CD74LPT16827 Fast CMOS 3.3V 20-Bit Buffer 


CD74LPT16952 Fast CMOS 3.3V 16-Bit Registered Transceiver 


CD74LPT241 Fast CMOS 3.3V 8-Bit Buffer/Line Driver 


CD74LPT244 Fast CMOS 3.3V 8-Bit Buffer/Line Driver 


CD74LPT245 I Fast CMOS 3.3V 8-Bit Bidirectional Transceiver 


CD74LPT373 Fast CMOS 3.3V 8-Bit Transparent Latche 


CD74LPT541 Fast CMOS 3.3V 8-Bit Buffer/Line Driver 


CD74LPT543 Fast CMOS 3.3V 8-Bit Latched Transceiver 


CD74LPT573 Fast CMOS 3.3V 8-Bit Transparent Latches 


CD74LPT646 Fast CMOS 3.3V 8-Bit Registered Transceiver 


CD74LPT652 I Fast CMOS 3.3V 8-Bit Registered Transceiver 


CD74LPT827 Fast CMOS 3.3V 10-Bit Buffer 
















































































CD74LPT16240 


December 1996 


Fast CMOS 3.3V 16-Bit Buffer/Line Driver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimize Switching Noise 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(“O 

PACKAGE 

PKG. 

NO. 

CD74LPT16240AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74LPT16240ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74LPT16240MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74LPT16240SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


Description 

The CD74LPT16240 is an inverting 16-bit buffer/line driver 
designed for appiications driving high-capacitance loads and 
low impedance backplanes. This high-speed, low power 
device offers bus/backplane interface capability and a flow¬ 
through organization for ease of board layout. This device is 
designed with three-state controls to operate in a Quad-Nib¬ 
ble, Dual-Byte, or a single 16-bit word mode. 

The CD74LPT16240 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


Vcc [7 

2^0 H 

2Yi U 

GND FiO 


GND 
3Y2 lii 

3^3 H! 

Vcc li! 
4 Y 0 01 

4Y1 [» 
GND [li 
4Y2 |2 
4Y3 |S 
4 GE 


CD74LPT16240 
(SSOP, TSSOP) 
TOP VIEW 


^ 2^ 
^ 1 A 0 
^ 1A1 
^ GND 

^ 1A3 
H Vcc 
3 2A0 

^ 2 A 1 
^ GND 

H 2A2 
^ 2A3 
^ 3A0 
H 3A1 

^ GND 
^ 3 A 2 
1 3A3 

13 Vcc 
H 4A0 

1 4A1 
^ GND 

H 4A2 
H 4A3 
^ 3OE 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright ©Harris Corporation 1996 
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3.3V LPT 






CD74LPT16240 


Functional Block Diagram 



NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

XOE 

Three-State Output Enable Inputs 
(Active LOW) 

xAx 

Inputs 

xYx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 9jA (°C/W) 

DC Output Current.120mA TSSOP Package. 94 

Operating Conditions t.. 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses atiove those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification is not implied- 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Output LOW Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


V|N = 5.5V 


V|N = Vcc 


V|N = GND 


V|n = GND 


VouT = 5.5V 


Vout = gnd 


Vcc “ Min, l|N = -18mA 


Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 


Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 




Vcc = Min, V|N = V|n or VfL 


Vcc=3.0V,V|N = V|HOrV|L 


Vcc = Min, V|N = V|H or V|l 


•oh =-o.I'tia 


•oh = -3mA 


•oh = -8mA 


•oh = -24mA 


•oL = 0.''mA 


•oL = 16mA 


•OL = 24mA 
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Electrical Specifications (Continued) 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


Short Circuit Current 
(Note 6) 


Power Down Disable 


Input Hysteresis 


Vcc = Max (Note 5), Vour = GND 


IqFF I Vcc = OV, V|N or Vqut SI4.5V 


Vh 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 


Output Capacitance 
(Note 8) 


CouT Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Quiescent Power 
Supply Current TTL 
Inputs HIGH 


Dynamic Power 
Supply Current 
(Note 10) 


Total Power Supply 
Current (Note 12) 



Vcc = Max 


Alec I Vcc = Max 


ICCD Vcc = Max, Outputs Open 
xOE = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
f( = 10MHz, 50% Duty Cycle 
X? 5 E»QND 
One Bit Toggling 



V|N = GND 

or Vcc 


V|N = Vcc-0-6V 
(Note 9) 


VlN = Vcc 
V|N = GND 


V|N = Vcc-0.6V 
V|N » GND 


Vcc = Max, Outputs Open V|n = Vcc ■ 0.6V 
f| = 2.5MHz, 50% Duty Cycle V|n = GND 
xSl = GND 
16 Bits Toggling 


(NOTE 4) 

TYP MAX UNITS 




2.1 4.7 mA 

(Note 11) 
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Switching Specifications Over Operating Range (Note 1 ^) 




(NOTE 14) 
TEST 

CONDITIONS 

CD74LPT16240 

CD74LPT16240A 


PARAMETER 

SYMBOL 


MAX 


MAX 

UNITS 

Propagation Delay 
xAx to xYx 

fpLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

4.9 

1.5 

4.8 

ns 

Output Enable Time 
xOE to xYx 

fpZH, 

fPZL 


1.5 

7.0 

1.5 

6.2 

ns 

Output Disable Time 
(Note 16) 
xOEtoxYx 

fpHZ, 

tPLZ 


1.5 

■ 

1.5 

5.6 

ns 

Output Skew 
(Note 17) 

fSK(O) 


- 

0.5 

- 


ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 


5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is guaranteed but not tested. 

7- Vqh = Vcc ■ 3 at rated current. 

8 . This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc of GND. 

10. This parameter Is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12 . ic = Iquiescent + iiNPUTS + Idynamic 

■c = IcC + f^H^T + ICCD (fCp/2 + f|N|) 

Ice = Quiescent Current (lcCL,lcCH ICCZ) 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2-7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate S1 .OMH 2 ; Zqijt ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 



FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 





S CD74LPT16244 


December 1996 


Fast CMOS 3.3V 16-Bit Buffer/Line Driver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX''*' Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimize Switching Noise 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) PACKAGE 

PKG. 

NO. 

CD74LPT16244AMT 

-40 to 85 48 Ld TSSOP 

M48.240-P 

CD74LPT16244ASM 

-40 to 85 48 Ld SSOP 

M48.300-P 

CD74LPT16244MT 

-40 to 85 48 Ld TSSOP 

M48.240-P 

CD74LPT16244SM 

-40 to 85 48 Ld SSOP 

M48.300-P 


Description 

The CD74LPT16244 is a 16-bit buffer/line driver designed 
for driving high capacitive memory ioads. With its balanced- 
drive characteristics, this high-speed, low power device pro¬ 
vides lower ground bounce, transmission line matching of 
signals, fewer line refiections and iower EMI and RFI effects. 
This makes it ideal for driving on-board buses and transmis¬ 
sion lines. This device is designed with three-state controls 
to operate in a Quad-Nibble, Dual-Byte, or a single 16-bit 
word mode. 

The CD74LPT16244 can be driven from either 3.3V or 5.0V 
devices aiiowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


GND 
3Y2 [16 

3Y3 liz 
Vcc Ql 
4Y0 Of 
4 Y 1 

GND Hi 


CD74LPT16244 
(SSOP, TSSOP) 
TOP VIEW 


H 1A0 
« 1 1A1 
^ GND 
3 1^2 
U 1A3 
H Vcc 
43 2Ao 

^ 2 A 1 
^ GND 

H 2A2 
^ 2A3 
U 3 A 0 
H 3 A 1 

^ GND 

H 3A2 
H 3A3 
33 Vcc 
H 4A0 
^ 4A1 
^ GND 

H 4A2 
H 4A3 

^ 3®! 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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Functional Block Diagram 



NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

XOE 

Three-State Output Enable Inputs 
(Active LOW) 

xAx 

Inputs 

xYx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Thermai Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.. 150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


Eiectrical Specifications 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

MIN 

(NOTE 4) 

TYP 

MAX 

UNITS 

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 

Input HIGH Voltage 
(Input Pins) 

V|H 

Guaranteed Logic HiGH Levei 

2.2 

- 

5.5 

V 

Input HIGH Voltage 
(I/O Pins) 

V|H 

Guaranteed Logic HIGH Level 

2.0 

- 

5.5 

V 

Input LOW Voltage 
(Input and I/O Pins) 

V|L 

Guaranteed Logic LOW Level 

-0.5 

- 

0.8 

V 

Input HIGH Current 
(Input Pins) 

l|H 

Vcc = Max 

V|N = 5.5V 

- 

- 

±1 

HA 

Input HIGH Current 
(I/O Pins) 

l|H 

Vcc = Max 

< 

z 

II 

< 

o 

o 

- 

- 

±1 

pA 

Input LOW Current 
(Input Pins) 

l|L 

Vcc = Max 

V|N = GND 

- 

- 

±1 

pA 

Input LOW Current 
(I/O Pins) 

l|L 

Vcc = Max 

V|N = GND 

- 

- 

±1 

pA 

High Impedance 
Output Current 
(Three-State Output 
Pins) 

lOZH 

Vcc = Max 

VouT = 3-3V 

- 

- 

±1 

pA 

Iqzl 

Vcc = Max 

VoUT = GND 

- 

- 

±1 

pA 

Clamp Diode Voltage 

V|K 

Vcc “ Min, i||sj = -18mA 

- 

-0.7 

-1.2 

V 

Output HIGH Current 

>ODH 

Vcc = 3.3V, V|N = V|H or V|l. Vq = 1.5V (Note 5) 

-36 

-60 

-110 

mA 

Output LOW Current 

lODL 

Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 

50 

90 

200 

mA 

Output HIGH Voltage 

VOH 

Vcc = Min, V|N = V|H or Vil 

IOH = -0.1mA 

Vcc - 0.2 

- 

- 

V 

•oh = -3mA 

mm 

3.0 

- 

V 

Vcc = 3.0V, V|N = ViHOrV|L 

•oh = -8mA 

2.4 

(Note 7) 

3.0 

- 

V 

Iqh = -24mA 

2.0 

- 

- 

V 

Output LOW Voltage 

VoL 

Vcc = Min, V|N = V|H or V|l 

•oL = 0.1mA 

- 

- 

0.2 

V 

lot = 16mA - 0.2 0.4 V 

IOL = 24mA - 0.3 0.5 V 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

los 

Vcc = Max (Note 5), Vqut = GND 

-60 

-85 

-240 

mA 

Power Down Disable 

■off 

Vcc = OV, V|N or Vqut ^4.5V 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 8) 

C|N 

< 

z 

II 

o 

< 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 8) 

CoUT 

Vqut = 

- 

5.5 

8 

PF 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

Vitsj = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vcc = Max 

V|N = Vcc - 0 . 6 V 
(Note 9) 

• 

llllllllllllll 

30 

pA 

Dynamic Power 

Supply Current 
(Note 10) 

ICCD 

Vcc = Max, Outputs Open 
xOE = GND 

One Bit Toggling 

50% Duty Cycle 

ViN = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

'c 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xSE = GND 

One Bit Toggling 

V|N = Vcc - 0 . 6 V 
V|N = GND 

1 

mm 

0.8 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOE = GND 

16 Bits Toggling 

< < 
z z 

II II 

o 

1 

mmim 

3.3 

(Note 11) 

mA 
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Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 

TEST 

CONDITIONS 

CD74LPT16244 

CD74LPT16244A 


PARAMETER 

SYMBOL 


MAX 

(NOTE 15) 

MIN 

MAX 

UNITS 

Propagation Delay 
xAx to xYx 

tpLH, 

IPHL 

Cl = SOpF 

Rl = 5000 

1.5 

5.2 

1.5 

4.8 

ns 

Output Enable Time 
x5e to xYx 

tpZH, 

tpZL 


1.5 

7.0 

1.5 

6.2 

ns 

Output Disable Time 
(Note 16) 
xOe to xYx 

tpHZ, 

tPLZ 


1.5 

7.0 

1.5 

5.6 

ns 

Output Skew 
(Note 17) 

1SK(0) 


- 

0.5 

- 


ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is guaranteed but not tested. 

7- Vqh = Vcc ■ 0 - 6 V at rated current. 

8 . This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc of GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12 . ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc DhNt + IcCD (fCp/2 + f|N|) 

Ice = Quiescent Current {lccL,lcCH and Iccz) 

Alec = Power Supply Current for a TTL High Input 
□h = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

RGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 
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CD74LPT16245 


December 1996 


Fast CMOS 3.3V 16-Bit Bidirectional Transceiver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 
- Input Can Be 3V or 5V 

• Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

• Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/^ND Pins 
Minimize Switching Noise 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

("O 

PACKAGE 

PKG. 

NO. 

CD74LPT16245AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74LPT16245ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74LPT16245MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74LPT16245SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


Description 

The CD74LPT16245 is a 16-bit bidirectional transceiver 
designed for asynchronous two-way communication 
between data buses. The direction control input pin (xDIR) 
determines the direction of data flow through the bidirec¬ 
tional transceiver. The Direction and Output Enable controls 
are designed to operate this device as either two indepen¬ 
dent 8-bit transceivers or one 16-bit transceiver. The output 
enable (OE) input, when HIGH, disables both A and B ports 
by placing them in HIGH Z condition. 

The CD74LPT16245 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


Vcc \Z 

1B4 [8 
1B5 [9 
GND Qo 

IBs Qi 
1B7 m 
aBo Qa 
2B1 Q] 
GND Qs 
2B2 [16 
2B3 Q? 

Vcc ( 2 ! 

2B4 05 
2 B 5 |3 
GND 
2 B 6 |2 

2B7 [2 

2DIR p 


CD74LPT16245 
(SSOP, TSSOP) 
TOP VIEW 


^ iSE 
^ 1A0 

«1 1 A 1 
^ GND 

3 1^2 

H 1 A 3 
U Vcc 

3 1A4 

g 1 A 5 
^ GND 


^ GND 

H 2A2 
H 2A3 
ig Vcc 
^ 2 A 4 
^ 2 A 5 
^ GND 

H aAs 
H 2A7 
^ 2 ^ 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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TRUTH TABLE (NOTE 1) 


INPUTS 


XOE 

XDIR 

OUTPUTS 

L 

L 

Bus B Data to Bus A 

L 

H 

Bus A Data to Bus B 

H 

X 

High Z State 


NOTE: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 
Z = High impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

xOE 

Three-State Output Enable Inputs 
(Active LOW) 

xDIR 

Direction Control Input 

xAx 

Side A Inputs or Three-State Outputs 

xBx 

Side B Inputs or Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and V^c Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Thermal Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


Electrical Specifications 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

— 

(NOTE 4) 

TYP 

MAX 

UNITS 

DC ELECTRtCAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 

Input HIGH Voltage 
(Input Pins) 

V|H 

Guaranteed Logic HIGH Level 

2.2 

- 

5.5 

V 

Input HIGH Voltage 
(I/O Pins) 

V|H 

Guaranteed Logic HIGH Level 

2.0 

■ 

5.5 

V 

Input LOW Voltage 
(Input and I/O Pins) 

V|L 

Guaranteed Logic LOW Level 


- 

0.8 

V 

Input HIGH Current 
(Input Pins) 

l|H 

Vcc = Max 

V|N = 5.5V 

- 

- 

±1 

pA 

Input HIGH Current 
(I/O Pins) 

l|H 

Vcc = Max 

o 

o 

> 

It 

z 

> 

- 

- 

±1 

pA 

Input LOW Current 
(Input Pins) 

l|L 

Vcc = Max 

V|N = GND 

- 

- 

±1 

pA 

Input LOW Current 
(I/O Pins) 

l|L 

Vcc = Max 

V|N = GND 

- 

- 

±1 

pA 

High Impedance 
Output Current 
(Three-State Output 
Pins) 

>OZH 

Vcc = Max 

VouT = 5.5V 

- 

- 

±1 

pA 

•OZL 

Vcc = Max 

VquT = GND 

- 

- 

±1 

pA 

Clamp Diode Voltage 

V|K 

Vcc “ Min, l|tv| = -18mA 

- 

-0.7 

-1.2 

V 

Output HIGH Current 

Iqdh 

Vcc = 3.3V, V|N = V|H or V|l. Vq = 1 -SV (Note 5) 

-36 

-60 

-110 

mA 

Output LOW Current 

Iqdl 

Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 

50 

90 

200 

mA 

Output HIGH Voltage 

Vqh 

Vcc = Min, ViN = V|H or Vjl 

Iqh = -0.1mA 

Vcc - 0.2 

- 

- 

V 

Iqh = -3niA 

2.4 

3.0 

- 

V 

Vcc = 3.0V, V|N = V|H orV,L 

•oh = 'SmA 

2.4 

(Note 7) 

3.0 

- 

V 

Iqh = -24mA 

2.0 

- 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|fg = V|H or V|l 

IOL = 0.1nriA 

- 

- 


V 

IOL=16mA - 0.2 0.4 V 

Iql = 24mA - 0.3 0.5 V 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

los 

Vcc = Max (Note 5). Vqut = GND 

-60 

-85 

-240 

mA 

Power Down Disable 

■off 

Vcc = ov, V|N or Vqut ^-51/ 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

■ - 

mV 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 8) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 8) 

Gout 

VoUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

^•cc 

Vcc = Max 

ViN = Vcc ■ 0-6V 
(Note 9) 

“ 

mn 

30 

pA 

Dynamic Power 

Supply Current 
(Note 10) 

ICCD 

Vcc = Max, Outputs Open 
xOE = xDIR = gnd 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V(N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

•c 

Vcc = Max, Outputs Open 
f| = lOMHz, 50% Duty Cycle 
xSE = xDIR = QND 

One Bit Toggling 

V|N = Vcc-0.6V 
V|N = GND 


0.5 

0.8 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOE = xDIR = GND 

16 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 


2.0 

3.3 

(Note 11) 

mA 









































































CD74LPT16245 


Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 



TEST 

PARAMETER 

SYMBOL 

CONDITIONS 


CD74LPT16245 


CD74LPT16245A 


Propagation Delay 

tpLH, 

Cl = 50pF 

A to B, B to A 

tpHL 

Rl = soon 

Output Enable Time 

tpZH, 


xOE to A or B 

tpZL 


Output Disable Time 

fpHZ, 


(Note 16) 
xSE to A or B 

tPLZ 


Output Enable Time 

tpZH, 


xDIR to A or B 

tpZL 


Output Disable Time 

tpHZ, 


xDIRto AorB 
(Note 16) 

fpLZ 


Output Skew (Note 17) 

*SK(0) 


NOTES: 



ns 


ns 


ns 


ns 


ns 


ns 



3. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is guaranteed but not tested. 

7- Vqh = Vcc * 3 at rated current. 

8 . This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc ot GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12 . ic = Iquiescent + liNPUTS + Idynamic 

■c = IcC + DhNt + IcCD (fcp /2 + flN|) 

Ice = Quiescent Current (lcCL,lcCH and Iccz) 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nx = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2-7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74LPT16245 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses; Rate i 1 .OMHz; ZouT ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 
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S CD74LPT16373 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX™ Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 

Ordering Information 


Fast CMOS 3.3V 16-Bit Transparent Latch 


Description 

The CD74LPT16373 is a 16-bit transparent iatch designed 
with three-state outputs and is intended for bus oriented 
applications. The Output Enabie and Latch Enabie controis 
are organized to operate as two 8-bit iatches or one 16-bit 
latch. When Latch Enable (LE) is HiGH, the flip-flops appear 
transparent to the data. The data that meets the set-up time 
when LE is LOW is iatched. When OE is HiGH, the bus out¬ 
put is in the high impedance state. 

The CD74LPT16373 can be driven from either 3.3V or 5.0V 
devices aliowing this device to be used as a transiator in a 
mixed 3.3/5.0V system. 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74LPT16373AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74LPT16373ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74LPT16373MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74LPT16373SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


Pinout 


100 H 

101 [T 

GND |T 

1 0 2 n 

103 [6 
Vcc H 

104 [T 

105 \± 
GND Ho 


GND 

2 0 2 01 

203 Qt 

Vcc Ql 

2 0 4 |i9 

2 0 5 (S 
GND [21 


CD74LPT16373 
(SSOP, TSSOP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4206.2 


3.3V LPT 






CD74LPT16373 




PIN NAME 

DESCRIPTION 


Output Enable Inputs (Active LOW) 

XLE 

Latch Enable Inputs (Active HIGH) 

xDx 

Data Inputs 

xOx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 


Thermal information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA {°C/W) 

DC Output Current.120mA TSSOP Package. 94 

Operating Conditions Tempemtu',,; .Tso-c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses atrove ttiose listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. Oja Is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


input HIGH Voltage V|h Guaranteed Logic HiGH Levei 
(input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


input LOW Current 
(I/O Pins) 


High impedance 
Output Current 
(Three-State) 


Ciamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max V|N = 5.5V 


Vcc = Max V|N = Vcc 


Vcc = Max V|n = GND 


Vcc = Max V|N = GND 


Vcc = Max I Vqut = 5.5V 



Vcc = Max 

Vqut = gnd 

Vcc ~ Min, i||^ = -18mA 

Vcc = 3.3V, V|N = V|H or V|l, Vc 

,= 1.5V (Note 5) 

Vcc = 3.3V, V|N = V|H or Vjl, Vc 

)= 1.5V (Note 5) 

Vcc = Min, V|N = V|H or V|l 

IOH = -0-1mA 


•oh = ■3mA 


Output LOW Voltage 



Vcc = 30V, V|N = V|H or V(l Iqh = '8niA 
Iqh = -24mA 


Vcc = Min, VjN = V|H or V|L loL = 0.1mA 
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Electrical Specifications (Continued) 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 

Short Circuit Current 
(Note 6) 

■os 

Vcc = Max (Note 5), Vqut = GND 

Power Down Disable 

■off 

Vcc = OV, V|N or VouT ^ 4.5V 

Input Hysteresis 

Vh 



CAPACITANCE Ta 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 

C|N 

< 

z 

II 

Output Capacitance 
(Note 8) 

Gout 

VoUT = OV 


POWER SUPPLY SPECIHCATIONS 


Quiescent Power 
Supply Current 

■cc 

Vcc = Max 

V|N GNb 

or Vcc 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

A^cc 

Vcc = Max 

V|N = VCC - 0.6V 
(Note 9) 

Dynamic Power 

Supply Current 
(Note 10) 

■cCD 

Vcc = Max, Outputs Open 

x6e=gnd 
xl-E = Vcc 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 

Total Power Supply 
Current (Note 12) 

■c 

Vcc = Max, Outputs Open 
f| = lOMHz, 50% Duty Cycle 
)^ = GND 
xLE = Vcc 

One Bit Toggling 

Vin = Vcc-o-6V 
V|N = GND 



Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOE = GND 
xLE = Vcc 

16 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 


V|N = Vcc-0.6V 
V|N = GND 
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Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 
TEST 

CONDITIONS 

CD74LPT16373 

CD74LPT16373A 


PARAMETER 

SYMBOL 


MAX 

■mi 

MAX 

UNITS 

Propagation Delay 
xDx to xOx 

fpLH, 

tPHL 

Cu = 50 pF 

Rl = soon 

1.5 

7.0 

1.5 

5.2 

ns 

Propagation Delay 
xLE to xOx 

tpLH, 

tPHL 


2.0 

7.0 

2.0 

6.5 

ns 

Output Enable Time 
xOE to xOx 

tpZH, 

tpZL 


1.5 

7.2 

1.5 

6.5 

ns 

Output Disable Time 
(Note 16) 
xOE to xOx 

tpHZ, 

tpLZ 


1.5 

■ 

1.5 

5.5 

ns 

Setup Time HIGH 
or LOW, xDx to xLE 

tsu 


2.0 

- 

2.0 

- 

ns 

Hold Time HIGH 
or LOW, xDx to xLE 

tH 


1.5 

- 

1.5 

- 

ns 

xLE Pulse Width 

HIGH (Note 16) 

tw 


6.0 

- 

5.0 

- 

ns 

Output Skew 
(Note 17) 

tSK(O) 


- 

0.5 

- 


ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7- Vqh = Vcc ■ 0-6V at rated current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc O'" GND. 

10. This parameter is not direcUy testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

12. ic = Iquiescent + liNPUTs + Idynamic 

•c = Icc + ^Icc DhNt + ICCD + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V +0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74LPT16373 


Test Circuits and Waveforms 



NOTE; 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 50^: 
tf, tr 5 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 


C|, = Load capacitance, includes jig and probe capacitance. 
Rf = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 




ENABLE DISABLE 



FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY 
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SB CD74LPT16374 


December 1996 


Fast CMOS 3.3V 16-Bit Register (Three-State) 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vqc/GND Pins 
Minimizing Switching Noise 

Ordering Information 


Description 

The CD74LPT16374 is a 16-bit octal register designed with 
16 D-type flip-flops with a buffered coiinmon clock and three- 
state outputs. The Output Enable (xOE) and clock (xCLK) 
controls are organized to operate as two 8-bit registers or 
one 16-bit register. When OE is HIGH, the outputs are in the 
high impedance state. Input data meeting the setup and hold 
time requirements of the D inputs is transferred to the O out¬ 
puts on the LOW-to-HIGH transition of the clock input. 

The CD74LPT16374 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


PART NUMBER 

TEMP. 
RANGE («C) 

PKG. 

PACKAGE NO. 

CD74LPT16374AMT 

-40 to 85 

48 Ld TSSOP M48.240-P 

CD74LPT16374ASM 

-40 to 85 

48 Ld SSOP M48.300-P 

CD74LPT16374MT 

-40 to 85 

48 Ld TSSOP M48.240-P 

CD74LPT16374SM 

-40 to 85 

48 Ld SSOP M48.300-P 


i6B [T 

100 [2 

101 [3 
GND [T 

102 E 

103 [6 
Vcc E 

104 E 

105 E 
GND |i 0 

1 0 6 E 

1 0 7 01 

2 0 0 01 

2 0 1 Of 

GND Qs 

2 0 2 01 

2 0 3 0! 
Vcc 01 

204 m 

205 

GND | 2 i 

206 E 

2 0 7 [a 
2^ P 


CD74LPT16374 
(SSOP, TSSOP) 
TOP VIEW 


^ iCLK 

H 1 D 0 
«l 1 D 1 

^ GND 
g 1 D 2 
U 1 D 3 
H Vcc 
43 1 D 4 
^ 1D5 
^ GND 


^ GND 
^ 2 O 6 
H 2 D 7 

^ 2 CLK 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
Copyright ©Harris Corporation 1996 


File Number 4207.2 
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CD74LPT16374 



1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 
T = LOW-to-HIGH Transition 
















































CD74LPT16374 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 9j/^ (°C/W) 

DC Output Current.120mA TSSOP Package. 94 

Operating conditione . ."iW 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA TSSOP Packaoe. 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification is not Implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


Input HIGH Voltage 
(Input Pins) 

V|H 

Input HIGH Voltage 
(I/O Pins) 

V|H 

Input LOW Voltage 
(Input and I/O Pins) 

V|L 


(NOTE 4) 


TYP 

MAX 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


Guaranteed Logic HIGH Level 2.2 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc ~ ^IN - 5.5V 


Vcc = Max V|N = Vcc 


V|n=GND 


V|N = GND 


Vout = 5.5V 


Vout=gnd 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 

•iH 

Vcc = 

Input LOW Current 
(Input Pins) 

•iL 

Vcc = •'^ax 

Input LOW Current 
(I/O Pins) 

•iL 

Vcc = 

High Impedance 

•OZH 

Vcc = Max 

Oulfjul CUfranl 
(Three-State Output 
Pins) 

•OZL 

Vcc = Max 

Clamp Diode Voltage 

V|K 

Vcc = Min, l|fyj = -18mA 

Output HIGH Current 

•ODH 

Vcc = 3.3V,V|N = V|HOrV|L.Vo 

Output LOW Current 

•ODL 

Vcc = 3.3V,V|N = V|HOrV|L.Vo 

Output HIGH Voltage 

Vqh 

Vcc = Min, V|N = V|H or V|l 



Vcc = 3.0V, V|N = V|H or V|l 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|h or V|l 



•oh = -24mA 


IOL = 0-1nTA 


loL= 16mA 


•oL = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

w 

(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Notes) 

los 

Vec = Max (Note 5). Vqut = GND 

-60 

-85 

-240 

mA 

Power Down Disable 

•off 

Vec = OV, V|N or Vqut ^-SV 

- 

- 

±100 

HA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 8) 

C|N 

< 

z 

II 

o 

< 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 8) 

Gout 

Vqut = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

jiA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vcc = Max 

V|N = Vcc-0.6V 
(Note 9) 



30 

pA 

Dynamic Power 

Supply Current 
(Note 10) 

•ccD 

Vcc = Max, Outputs Open 
xSE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

•c 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xOE = GND 

One Bit Toggling 

V|N = Vcc ■0.6V 
ViN GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOE = GND 

16 Bits Toggling 

V|N = Vcc - 0.6V 
V|N = GND 


2.1 

4.7 

(Note 11) 

mA 
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Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 
TEST 

CONOmONS 

CD74LPT16374 

CD74LPT16374A 


PARAMETER 

SYMBOL 

WmM 

MAX 

WmM 

MAX 

UNITS 

Propagation Delay 
xCLKx to xOx 

IPLH, 

IPHL 

Cl = 50pF 

Rl = soon 

2.0 

7.0 


6.5 

ns 

Output Enable Time 
xOE to xOx 

IPZH, 

tPZL 


1.5 

7.2 

1.5 

6.5 

ns 

Output Disable Time 
(Note 16) 

xOItoxOx 

tpHZ, 

tpLZ 


1.5 

■ 

1.5 

5.5 

ns 

Setup Time HIGH or 

LOW, xDxtOxCLK 

tsu 


2.0 

- 

2.0 

- 

ns 

Hold Time HIGH or LOW, 
xDx to xCLK 

tH 


1.5 

- 

1.5 

- 

ns 

xCLK Pulse Width HIGH 
or LOW 
(Note 16) 

tw 


7.0 


5.0 

■ 

ns 

Output Skew 
(Note17) 

1SK(0) 


- 

0.5 

- 

0.5 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the appiicabie device type. 

4. Typical values are at Vcc = 3.3V, 2S°C ambient and maximum ioading. 

5. Not rtiore than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. Vqh = Vcc - 0.6V at rated current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

to. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = (quiescent + (inputs + (dynamic 

•c = (cc + ^(cc Dh^T + (cCD ((cp^ + (|N|) 

(cC = Quiescent Current 

A(cc = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nt = Number Of TTL Inputs at D^ 

(cCD = Dynamic Current Caused by an input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Dewces) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2-7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 5042; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 




FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 





CD74LPT16501 


December 1996 


Fast CMOS 18 -Bit Registered Transceiver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Famiiies of Products 

• Supports 5V Toierant Mixed Signai Mode Operation 

- input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Exceilent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatibie with industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 

Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74LPT16501 AMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16501 ASM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16501MT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16501SM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


Description 

The CD74LPT16501 is an 18-bit registered bus transceiver 
designed with D-type latches and flip-flops to allow data flow 
in transparent, lat ched, a nd clocked modes. The Output 
Enable (OEAB and OEBA), Latch Enable (LEAB and LEBA) 
and Clock (CLKAB and CLKBA) inputs control the data flow 
in each direction. When LEAB is HIGH, the device operates 
in transparent mode for A-to-B data flow. When LEAB is 
LOW, the A data is latched if CLKAB is held at a HIGH or 
LOW logic level. The A bus data is stored in the latch/flip- 
flop on the LOW-to-HIGH transition of CLKAB, if LEAB is 
LOW. OEAB performs the output enable function o n the B 
port. Data flow from B port to A port is similar using OEBA, 
LEBA and CLKBA. This high-speed, low power device offers 
a flow-through organization for ease of board layout. 

The CD74LPT16501 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3V/5.0V system. 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users shouid foiiow proper 1C Handiing Procedures. 
Copyright © Harris Corporation 1996 ^ 
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1. A-to-B data flow is shown. B-to-A data flow is similar but uses OEBA, LEBA, and CLKBA. 

2. Output level before the indicated steady-state input conditions were established. 

3. Output level before the indicated steady-state input conditions were established, provided that 
CLKAB was HIGH before LEAB went LOW. 

4. H = High Voltage Level 
L = Low Voltage Level 
Z = High Impedance 

T = LOW-to-HIGH Transition 
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Pin Descriptions 


PIN NAME 

DESCRIPTION 

OEAB 

A-to-B Output Enable Input 


B-to-A Output Enable Input (Active LOW) 

LEAB 

A-to-B Latch Enable Input 

LEBA 

B-to-A Latch Enable Input 

CLKAB 

A-to-B Clock Input 

CLKBA 

B-to-A Clock Input 

Ax 

A-to-B Data Inputs or B-to-A 

Three-State Outputs 

Bx 

B-to-A Data Inputs or A-to-B 

Three-State Outputs 


GND 


Ground 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 5) 0jA (°CA/V) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions i:::;!.™ o<>o 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-650C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vqc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not impiied. 

NOTE: 

5. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 6) 

TEST CONDITIONS 


(NOTE 7) 

TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40OC to 85 OC, Vcc = 2.7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Output LOW Voltage 


Short Circuit Current 
(Note 9) 


Power Down Disable 




Guaranteed Logic HIGH Level 

Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Vcc = Max 

V|N = 5.5V 

Vcc = Max 

< 

z 

II 

< 

0 

0 

Vcc = Max 

V|N = GND 

Vcc = Max 

V|N = GND 

Vcc = Max 

VqUT = 3-5V 

Vcc = Max 

VquT = GND 

Vcc “ Min, l||sj = -18mA 

Vcc = 3-3V, V|N = V|H or V|l, Vo 

= 1.5V (Note 8) 

Vcc = 3.3V, V|N = V|H orV,L,Vo 

= 1.5V (Note 8) 

Vcc = Min, V|N = V|n or V|l 

•oH = -0''a’A 


Iqh = -amA 

Vcc = 30V, V|N = V|H or V|l 

Iqh = 'BmA 


Iqh = -24mA 

Vcc = Min, V|fg = V|H or V|l 

IOL = 0'lniA 


Iql = 16mA 

Iql = 24mA 

Vcc ~ Max (Note 8 ), Vqut “ GND 

Vcc = OV, V|N or VouT ^4.5V 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 6) 

TEST CONDITIONS 

MB 

(NOTE 7) 

TYP 

MAX 

UNITS 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 11) 

C|N 

> 

O 

tl 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 11) 

Gout 

Vqut = OV 

- 

5.5 

8 

pF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vcc = Max 

V|N = GND 
or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 


Vcc = Max 

V|N = Vcc-0.6V 
(Note 12) 


2.0 

30 

pA 

Dynamic Power 

Supply Current 
(Note 13) 

■ccD 

Vcc = Max, Outputs Open 

OEAB = OEBA = Vcc or GND 
One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 15) 

ic 

Vcc = Max, Outputs Open 
fcp = 10MHz (CLKAB), 

50% Duty Cycle 

OEAB = OEBA = Vcc 

LEAB = GND, f| = 5MHz 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc ■ 0.6V 
V|N = GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
fCP = 10MHz (CLKAB), 

50% Duty Cycle 

OEAB = OEBA = Vcc 

LEAB = GND, f| = 2.5MHz 
Eightteen Bits Toggling 

50% Duty Cycle 

V|N = Vcc ■ 0.6V 
V|N = GND 


2.1 

4.7 

(Note 14) 

mA 


Switching Specifications Over Operating Range (Note i6) 


PARAMETER 

SYMBOL 

(NOTE 17) 

TEST 

CONDITIONS 

CD74LPT16501 

CD74LPT16S01A 

UNITS 

(NOTE 18) 

MIN 

MAX 


MAX 

CLKAB or CLKBA frequency 

‘max 

Cl = 50pF 

Rl = 5000 

- 

100 

- 

150 

ns 

Propagation Delay 

Ax to Bx or Bx to Ax 

tPLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

6.5 

1.5 

5.1 

ns 

Propagation Delay 

LEBAtoAx, LEAB to Bx 

tpLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

7.5 

1.5 

5.6 

ns 

Propagation Delay 

CLKBA to Ax, 

CLKAB to Bx 

tpLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 

5.6 

ns 

Output Enable Time 

5EBA to Ax, 

OEAB to Bx 

tpZH, 

tpZL 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 

6.0 

ns 

Output Disable Time 
(Note 19) 

OEBA to Ax, OEAB to Bx 

tpHZ 

tpLZ 

Cl = 50pF 

Rl = 5000 

1.5 

■ 

1.5 

5.6 

ns 
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Switching Specifications Over Operating Range (Note 16) (Continued) 


PARAMETER 

SYMBOL 

(NOTE 17) 

TEST 

CONDITIONS 

Setup Time HIGH or LOW 

Ax to CLKAB, 

Bx to CLKBA 

Isu 

Cl = 50pF 

Rl = 5000 

Hold Time HIGH or LOW 

Ax to CLKAB, 

Bx to CLKBA 

tH 

Cl = 50pF 

Rl = 5000 

Setup Time HIGH or LOW, 

Ax to LEAB, Bx to LEBA, 

Clock HIGH 

*SU 

Cl = 50pF 

Rl = 5000 

Setup Time HIGH or LOW, 

Ax to LEAB, Bx to LEBA, 

Clock LOW 

Isu 

Cl = 50pF 

Rl = 5000 

Hold Time HIGH or LOW, 

Ax to LEAB, Bx to LEBA 

Ih 

Cl = 50pF 

Rl = 5000 

LEAB or LEBA Pulse Width 
HIGH (Note 19) 

tw 

Cl = 50pF 

Rl = 5000 

CLKAB or CLKBA Pulse Width 
HIGH or LOW 
(Note 19) 

tw 

Cl = 50pF 

Rl = 5000 

Output Skew (Note 20) 

1SK(0) 

Cl = 50pF 

Rl = 5000 


CD74LPT16501 


CD74LPT16501A 



6. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the applicable device type. 

7. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading, except as noted. 

8. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

9. This parameter is guaranteed but not tested. 

10. Vqh = Vcc ■ 0-6V at rated current. 

11. This parameter is determined by device characterization but is not production tested. 

12. Per TTL driven input; all other inputs at Vcc O'" GND. 

13. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

14. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

15. ic = Iquiescent + liNPUTs + Idynamic 

Ic = Icc + ^Icc DhNt + IcCD (fcp/2 + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

16. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

17. See test circuit and wave forms. 

18. Minimum limits are guaranteed but not tested on Propagation Delays. 

19. This parameter is guaranteed but not production tested. 

20. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

21. Pulse Generator for All Pulses: Rate i 1 .OMHz; ZouT ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|_ = Load capacitance, Includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 




FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 




FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 





S CD74LPT16543 


December 1996 


Fast CMOS 16 -Bit Latched Transceiver 


Features 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/^ND Pins 
Minimizing Switching Noise 


Pinout 


^seai Q. 

lUEXB H 
tdEAB 
GND [l 
lAo ^ 
lAi [T 
Vcc ^ 
1 A 2 ^ 
1 A 3 [T 

1 A 4 Qo 
GNO [n 
1 A 5 Gi 
iA 6 m 

1 A 7 Q] 

2 A 0 I 2 I 

2 A 1 ^ 
2 A 2 Qz 

GND Qi 

2 A 3 [75 
2 A 4 |3 
2 A 5 ^ 
Vcc ^ 
2 A 6 

2 A 7 m 

GND ^ 

2C^ab |m| 
2l£XB [CT 
2(5EXB ^ 


CD74LPT16543 (SSOP, TSSOP) 
TOP VIEW 


^ iSEiA 
H iLEBA 
^ iCiiA 
^ GND 

si 1 B 0 

ig 1 B 1 


^ GND 
3^ 2 CEBX 


Description 

Harris CD74LPT16543 is produced in an advanced 0.6 
micron CMOS technoiogy, achieving industry ieading speed 
grades. 

The CD74LPT16543 are 16-bit iatched transceivers orga¬ 
nized with two sets of eight D-type iatches with separate 
input and output controls for each set. For da ta flow from A 
to B, for example, the A-to-B Enable (xCEAB) input must be 
LOW in order to enter data from xAx or to take data from 
xBx, as indicated in the Truth Table. With xCEAB LOW, a 
LOW signal makes the A-to-B latches transparent; a subse¬ 
quent LOW-to-HIGH transition of the xLEAB signal puts the 
A latches in the storage mode and their outputs no longer 
change the A inputs. With xCEAB and xOEAB both LOW, 
the 3-state B output buffers are active and reflect the data 
present at the output of the A la tches. C ontrol o f data from B 
to A is similar, but uses the xCEAB, xl-^AB, and xOEAB 
inputs. 

The CD74LPT16543 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74LPT16543AMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16543ASM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16543CMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16543CSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16543MT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16543SM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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B-to-A Enable Input (Active LOW) 


A-to-B Latch Enable Input (Active LOW) 


B-to-A Latch Enable Input (Active LOW) 


A-to-B Data Inputs or B-to-A Three-State Out¬ 
puts 


B-to-A Data Inputs or A -to-B Three-State Out 
puts 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions ssop Package. . . 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

4. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Eiectricai Specifications 




(NOTE 5) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 6) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Output LOW Voltage 



Guaranteed Logic HIGH Level 

Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Vcc = 

V|N = 5.5V 

Vcc = Max 

O 

o 

> 

II 

z 

> 

Vcc = Max 

V|N = GND 

Vcc = Max 

V|N = GND 

Vcc = Max 

VquT = 5.5V 

Vcc = Max 

VquT = GND 

Vcc ~ Min, i||\| = -18mA 

Vcc = 3-3V, V|N = V|H or V(l, Vc 

= 1.5V (Note 7) 

Vcc = 3-3V, V|N = V|H or V|l, Vc 

= 1.5V (Note 7) 

Vcc = Min, V|N = V|H or V|l 

Iqh = -0.1mA 


•oh = -3mA 

Vcc = 3 0V, V|N = V|H or V|l 

•oh = -SmA 


Iqh = -24mA 

Vcc = Min, V|N = V|H or V|l 

•oL ~ 0.1mA 


•oL = ^ 6mA 

•OL = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 

m 

(NOTE 6) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 8) 

Iqs 

Vcc = Max (Note 7), Vour = QND 

-60 

-85 

-240 

mA 

Power Down Disabie 

•off 

Vcc = OV, V|N or VouT ^.5V 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1MHz 

Input Capacitance 
(Note 10) 

C|N 

V|N = 0V 

■ 

4.5 

6 

PF 

Output Capacitance 
(Note 10) 

Cqut 

VqUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECinCATIONS 

Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

V|N = GND 
or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vcc = Max 

V|N = Vcc ■ 0.6V 
(Note 11) 

■ 


30 

pA 

Dynamic Power 

Supply Current 
(Note 12) 

•eeo 

Vcc = Max, Outputs Open 
x6e = gnd 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

le 

Vcc = Max, Outputs Open 
f|* 10MHz, 50% Duty Cycle 
x?5E = GND 

One Bit Toggling 

V|N = Vcc • 0-6V 
V|N = GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xQE=gnd 

16 Bits Toggling 

V|N = Vcc * 0.6V 
V|N = GND 


2.1 

4.7 

(Note 13) 

mA 
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Switching Specifications Over Operating Range (Note 15) 



NOTES: 

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is guaranteed but not tested. 

9. Vqh = Vcc ■ 0 ®V at rated current. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input; all other inputs at Vcc of GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. ic = Iquiescent + liNPUTs + Idynamic 

•c = icc + Alee DhNt + leeo (fep/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

•eCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

16. See test circuit and wave forms. 

17. Minimum limits are guaranteed but not tested on Propagation Delays. 

18. This parameter is guaranteed but not production tested. 

19. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

20. Pulse Generator for All Pulses: Rate i 1 .OMHz; Zqu j ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut 
P ulse Generator. 


DATA INPUT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 






FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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December 1996 


Features 

• Compatible with LCX^^ Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

• Input Can Be 3V or 5V 

• Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 


Fast CMOS 3.3V 16-Bit Registered Transceiver 


Description 


Pinout 


iCLKAB @ 


1 SAB 

[3 

GND 

H 

1A1 

[I 

1A2 

E 

Vcc 

E 

1A3 

E 

1A4 

E 

1A5 

E 

GND 

D! 

lAs 

E 

1A7 

E 

lAs 

E 

2A1 

E 

2A2 

E 

2A3 

E 

GND 

E 

2A4 

E 

2A5 

E 

2A6 

E 

Vcc 

E 

2A7 

E 

2A8 

E 

GND 

E 

2SAB 

E 

2CLKAB 

E 

2DIR 



CD74LPT16646 (SSOP, TSSOP) 
TOP VIEW 


H iSi 

^ iCLKBA 
^ 1 SBA 
^ GND 
H lBi 
13 1 B 2 
H Vcc 
^ 1B3 
^ 1B4 
3 1B5 

^ GND 
^ iB6 
3 1 B 7 
^ iBs 
U 2B1 
43 2B2 
^ 2B3 
^ GND 

H 2B4 
^ 2B5 
H 2B6 
H Vcc 
El 2B7 
^ 2B8 
^ GND 
^ 2 SBA 
^ 2CLKBA 
^ 2 ^ 


Harris Semiconductor's CD74LPT16646 is produced in an 
advanced 0.6 micron CMOS technology, achieving industry 
leading speed grades. 

The CD74LPT16646 is a 16-bit registered transceiver orga¬ 
nized as two independent 8-bit bus transceivers designed 
with three-state D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data directly from 
the data bus or from the internal storage registers. Each 8-bit 
transceiver utilizes the enable control (xOE) and direction 
pins (xDIR) to control the transceiver functions. The Select 
(xSAB and xSBA) control pins are used to select either real¬ 
time or stored data transfer. The circuitry used for select con¬ 
trol will eliminate the typical decoding glitch that occurs in a 
multiplexer during the transition between real-time and 
stored data. A low input level selects real-time data and a 
high selects stored data. 

The CD74LPT16646 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator In a 
mixed 3.3/5.0V system. 

Ordering Information 



TEMP. 


PKG. 

PART NUMBER 

RANGE (°C) 

PACKAGE 

NO. 

CD74LPT16646AMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16646ASM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16646MT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16646SM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the varient in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4210.1 
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1. The data output functions may be enabled or disabled by various signals at the or xDIR inputs. Data input functions are always en¬ 
abled, i.e., data at the bus pins will be stored on every LOW-to-HIGH transition on the clock inputs. 

2. H = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 

T = LOW-to-HIGH transition 
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L L X XXL 

FIGURE 1. REAL-TIME TRANSFER BUS B TO A 



H L f XXX 

L L X t X X 

X H f 4 X X 

FIGURE 3. STORAGE FROM A AND/OR B 

NOTE: 

3. Cannot transfer data to A bus and B bus simultaneously. 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

xQe.xDIR 

Output Enable Inputs (Active LOW) 

xCLKAB. xCLKBA 

Clock Pulse Inputs 

XSAB, xSBA 

Output Data Source Select Inputs 

xAx 

Data Register A Inputs 

Data Register B Outputs 

xBx 

Data Register B Inputs 

Data Register A Outputs 

GND 

Ground 

Vcc 

Power 


3 - 




XDIR xCLKAB xCLKBA xSAB xSBA 
H L X X L X 

FIGURE 2. REAL-TIME TRANSFER BUS A TO B 



RGURE 4. TRANSFER STORES DATA TO A AND/OR B 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA tSSOP Package. 85 

Operating Conditions ssop Package. 70 

^ ^ Maximum Junction Temperature.150°C 

Operating Temperature Range...-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150®C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In "Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
ol the device at these or any other conditions above those indicated In the operational sections of this specification is not Implied. 

NOTE: 

4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 




(NOTE 5) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 6) 




TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Jp, = -40°C to 85°C, Vcc = 2.7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Output LOW Voltage 



Guaranteed Logic HIGH Level 

Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Vcc = 

V|n = 5.5V 

Vcc = Max 

o 

o 

> 

II 

z 

> 

Vcc = Max 

V|n=GND 

Vcc = Max 

V|n = gnd 

Vcc = Max 

Vqut = 3-3V 

Vcc = Max 

Vout = gnd 

Vcc ~ Min, l||\| = -18mA 

Vcc = 3-3V,V|N = V|HOrV|L,Vc 

= 1.5V (Note 7) 

Vcc = 3.3V, V|N = V|H or V|l, Vc 

= 1.5V (Note 7) 

Vcc = Min, V|N = V|H or V|l 

lOH = -0.1mA 


•oh = •3mA 

Vcc = 3.0V, V|N = V|H or V|l 

•oh = -8mA 


Iqh = -24mA 

Vcc = Min, V|N = V|h or V|l 

•OL = 0.1mA 


•0L = 16mA 

•oL = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 

B 

(NOTE 6) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 8) 

•os 

Vcc = Max (Note 7), Vqut = GND 

-60 

-85 

-240 

mA 

Power Down Disable 

•off 

Vcc = OV, V|N or VouT ^4.5V 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE = 25°C, f = 1 MHz 

Input Capacitance 
(Note 10) 

C|N 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 10) 

CouT 

VouT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Suppiy Current 

icc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vcc = Max 

V|N = Vcc-0.6V 
(Note 11) 

“ 

2.0 

30 

pA 

Dynamic Power 

Supply Current 
(Note 12) 

>CCD 

Vcc = Max, Outputs Open 
xQE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

■c 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 

X?5E = GND 

One Bit Toggling 

V|N = Vcc ■ 0-6V 
V|N = GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
x5e = gnd 

16 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 


2.1 

4.7 

(Note 13) 

mA 
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Switching Specifications Over Operating Range (Note 15) 


(NOTE 16) I CD74LPT16646 
TEST 

CONDITIONS 


Cl = 50pF 
Rl = 5000 


PARAMETER 

SYMBOL 

Propagation Delay 

fpLH, 

Bus to Bus 

fPHL 

Output Enable Time 

fpZH, 

xDIR or xOE to Bus 

fpZL 

Output Disable Time 

fPHZ, 

(Note 18) 

xDIR or x^ to Bus 

tpLZ 

Propagation Delay 

tPLH, 

Clock to Bus 

tpHL 

Propagation Delay 

fPLH, 

xSBA or xSAB to Bus 

fpHL 

Setup Time HIGH or 

LOW, Bus to Clock 

fsu 

Hold Time HIGH or 

LOW, Bus to Clock 

tH 

Clock Pulse Width 

HIGH or LOW (Note 18) 

tw 

Output Skew (Note 19) 

fSK(O) 

NOTES: 



CD74LPT16646A 



5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at Vqc = 3.3V, 25°C ambient and maximum loading. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is guaranteed but not tested. 

9. Vqh = Vcc - 0.6V at rated current. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input; all other inputs at Vcc or GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. Ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + Alee Gh^T + IcCD (fep/2 + f|N|) 
lee = Quiescent Current (lecL,lcCH and ICCZ) 

Alec = Power Supply Current for a TTL High Input 
□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IcCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. Propagation Delays and Enable/Disable times are with Vcc = 3-3'^ ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

16. See test circuit and wave forms. 

17. Minimum limits are guaranteed but not tested on Propagation Delays. 

18. This parameter is guaranteed but not production tested. 

19. Skew between any two outputs, of the same package, switching in tiie same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


5000 S 


20. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 500; 
tf, tf < 2.5ns. 

FIGURE 5. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpLz, tpzL. Open Drain 

6V 

tpHZ. tpzH 

GND 

tPLH. tPHL 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


*SU *H 


OCK ENABLE, ETC. | tsu | - 

FIGURE 6. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 7. PULSE WIDTH 


CONTROL INPUT 


ENABLE DISABLE 

> B ^-ov 

tpZL *•—►1 ‘PLZ *•—^1 


OUTPUT SWITCH 
NORMALLY LOW 6V 


OUTPUT SWITCH 
NORMALLY HIGH QND 


-T^Vol 

"Ov ''oh 


SAME PHASE 
INPUT TRANSITION 


tpLH tPHL I 


OPPOSITE PHASE 
INPUT TRANSITION 



tpLH itPHL 


FIGURE 8. ENABLE AND DISABLE TIMING 


FIGURE 9. PROPAGATION DELAY 
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Fast CMOS 16-Bit Registered Transceiver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^'** Families of Product 

• Supports 5V Tolerant Mixed Signal Mode Operation 

• Input Can Be 3V or 5V 

• Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise. 


Pinout 


lOEAB LL 
iCLKAB U 
1SAB [3 
GND \± 
lAo ^ 
lAi (T 
Vcc ^ 
iA2 [8 
1 A 3 n 

1 A 4 Qo 
GND IT? 


CD74LPT16652 (SSOP, TSSOP) 
TOP VIEW 


^ iCLKBA 
^ iSBA 
^ GND 

H 1 B 0 
53 ,Bi 
^ Vcc 
H 1 B 2 
H 1 B 3 
^ 1 B 4 
aSI GND 


Description 

The CD74LPT16652 is a 16-bit registered transceiver orga¬ 
nized as two independent 8-bit bus transceivers, it is 
designed with Three-State D-type flip-fiops and controi cir¬ 
cuitry arranged for multiplexed transmission of data directly 
from the data bus or from the internal storage registers. 
Each 8-bit transceiver utilizes the enable controls (xOEAB 
and xOEBA) to control the transceiver functions. The Select 
(xSAB and x^BA) control pins are used to select either real¬ 
time or stored data transfer. The circuitry used for select con¬ 
trol will eliminate the typical decoding glitch that occurs in a 
multiplexer during the transition between real-time and 
stored data. A low input level selects real-time data and a 
high selects stored data. 

The CD74LPT16652 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering information 



TEMP. 


PKG. 

PART NUMBER 

RANGE (°C) 

PACKAGE 

NO. 

CD74LPT16652AMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16652ASM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16652MT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16652SM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


GND 

2 A 4 

2 A 5 

Vcc H 
2 A 6 [S 
2 A 7 |S 
GND 

2SAB |» 
jCLKAB [£ 
2OEAB p 


^ GND 
^ 2 B 3 
^ 2 B 4 
H 2B5 
H Vcc 
H 2B6 
H 2B7 

^ GND 
33 2BBA 
^ 2 CI-KBA 
^ 2^31SA 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users shouid foiiow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4211.1 
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1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

t= LOW-to-HIGH transition 

2. The data output functions may be enabied or disabied by various signals at the xOEAB or xOEBA inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high b'ansition on the clock inputs. 

3. Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 
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xOEAB xCLKAB xCLKBA xSAB xSBA 

L L X XXL 

FIGURE 1. REAL-TIME TRANSFER BUS B TO A 



xOEAB x^^EBA xCLKAB xCLKBA xSAB xSBA 
X H t XXX 

L X X t X X 

L H t t X X 

RGURE 3. STORAGE FROM A AND/OR B 



xOEAB )^SE6A xCLKAB xCLKBA xSAB xSBA 
H H X X L X 

FIGURE 2. REAL-TIME TRANSFER BUS A TO B 



xOEAB x^^^ xCLKAB xCLKBA xSAB xSBA 
H L HorLHorL H H 

FIGURE 4. TRANSFER STORES DATA TO A AND/OR B 


Pin Descriptions 


PIN NAME DESCRIPTION 

xAx Data Register A Inputs 

Data Register B Outputs 

xBx Data Register B inputs 

Data Register A Outputs 

xCLKAB, xCLKBA Ciock Puise Inputs 

xSAB, xSBA Output Data Source Select Inputs 

xOEAB, xOEBA Output Enable Inputs 

GND Ground 

Vcc 


Power 
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Absolute Maximum Ratings 


Thermai Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions Temperas. ."iVc 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Operating Conditions 


Suppiy Voltage to Ground Potential Maximum Lead Temperature (Soidering 10s).300°C 

inputs and Vcc Oniy.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Flatings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 




(NOTE 5) 


(NOTE 6) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


input HiGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


input LOW Voltage 
(Input and I/O Pins) 


input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


input LOW Current 
(I/O Pins) 


High impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


V|H 

Guaranteed Logic HIGH Level 

V|H 

Guaranteed Logic HiGH Levei 

V|L 

Guaranteed Logic LOW Level 

•iH 

Vcc = Max 

V|N = 5.5V 

•iH 

Vcc = Max 

< 

z 

II 

o 

•iL 

Vcc = Max 

V|N = GND 

•iL 

Vcc = Max 

V|n = GND 

•OZH 

Vcc = Max 

Vout = 5.5V 

•OZL 

Vcc = Max 

VquT = 

V|K 

Vcc ~ Min, l|fs| = -18mA 


Output LOW Voltage 



Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 7) 


Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 7) 


Vcc = Min, V|N = V|H or V|l 


Vcc = 3.0V, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


IOH =-0.1mA 


•oh = -3mA 


Iqh = -8mA 


•oh = -24mA 


IOL = 0.1mA 


IOL= 16mA 


•OL = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 

— 

(NOTE 6) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 8) 

>os 

Vec = (Note 7), VouT = GND 

-60 

-85 

-240 

mA 

Power Down Disable 

'off 

Vcc = OV, V|N or VouT ^ 4.5V 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE T^ = 25°C, f = 1 MHz 

Input Capacitance 
(Note 10) 

C|N 

V,N = 0V 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 10) 

Gout 

Vqut = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

'cc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vcc = Max 

Vin = Vcc-0-6V 
(Note 11) 

“ 

■ 

30 

ma 

! 

Dynamic Power 

Supply Current 
(Note 12) 

'CCD 

Vcc = Max, Outputs Open 
xOEBA = x?5eBA = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

ViN = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

'c 

Vcc = Max, Outputs Open 
f) = 10MHz, 50% Duty Cycle 
xOEBA = x6EBA = GND 

One Bit Toggling 

V|N = Vcc-0-6V 
V|n = GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOEBA = xOEBA = GND 

16 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 


2.1 

4.7 

(Note 13) 

mA 
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Switching Specifications Over Operating Range (Note 15) 




(NOTE 16) 
TEST 
CONDI¬ 
TIONS 

CD74LPT16652 

CD74LPT16652A 


PARAMETER 

SYMBOL 

WESm 

MAX 

Wmm 

MAX 

UNITS 

Propagation Delay 

Bus to Bus 

tPLH, 

tPHL 

Cl = 50pF 

Rl = 5000 



m 

6.3 

ns 

Output Enable Time 
xOEAB or xOEBA to Bus 

'PZH, 

tPZL 



14.0 

jj^m 

9.8 

ns 

Output Disable Time 
(Note 18) 

xOEAB or xOEBA to Bus 

fPHZ, 

'PLZ 


2.0 

■ 


6.3 

ns 

Propagation Delay 

Clock to Bus 

tPLH, 

tPHL 




2.0 

6.3 

ns 

Propagation Delay 
xSBA or x3AB to Bus 

tPLH, 

<PHL 



11.0 


m 

ns 

Setup Time HIGH or 

LOW, Bus to Clock 

*SU 


mm 

- 

inmm 

- 

ns 

Hold Time HIGH or 

LOW, Bus to Clock 

tH 


B 

- 

1.5 

- 

ns 

Clock Pulse Width 

HIGH or LOW (Note 18) 

tw 


6.0 

- 

B 

- 

ns 

Output Skew (Note 19) 

tSK(O) 


- 

0.5 

- 

0.5 

ns 


NOTES: 

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at V^c == 3.3V, 25°C ambient and nmimum loading. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is guaranteed but not tested. 

9- Vqh = Vcc * 0-6V at rated current. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input; all other inputs at Vcc or GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Iqq formula. These limits are guaranteed but not tested. 

14. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc '^h'^T + 'cCD (fcp/2 + f|N|) 

Ice = Quiescent Current (lccL,'cCH and Iccz) 

A'ce = Power Supply Current for a TTL High Input 
□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

16. See test circuit and wave forms. 

17. Minimum limits are guaranteed but not tested on Propagation Delays. 

18. This parameter is guaranteed but not production tested. 

19. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

20. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; 2 out ^ 50^^: 
tf, tr S 2.5ns. 

FIGURE 5. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut 
P ulse Generator. 






FIGURES. ENABLE AND DISABLE TIMING 


FIGURE 9. PROPAGATION DELAY 







SEMICONDUCTOR 


CD74LPT16827 


December 1996 


Fast CMOS 3.3V 20-Bit Buffer 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^'** Family 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Pin Compatible with industry Standard 
Doubie-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on Aii Inputs 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 

Ordering Information 


PART NUMBER 

TEMP, 

RANGE 

(®C) 

PACKAGE 

PKG. 

NO. 

CD74LPT16827AMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16827ASM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16827BMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16827BSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


Description 

The CD74LPT16827 is a 20-bit wide bus driver designed to 
provide buffering and high-performance bus interfacing for 
wide data/address paths or busses with parity. Two pair of 
nanded output enabie controis allow the device to be oper¬ 
ated as two 10-bit buffers or as one 20-bit buffer. Signal pins 
are arranged in a flow-through organization for ease of lay¬ 
out and hysteresis is designed into all inputs to improve 
noise margin. 

The CD74LPT16827 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


CD74LPT16827 (SSOP, TSSOP) 
TOP VIEW 


GND [£ 
1 Y 3 u 
1Y4 [6 
Vcc [7 
lYs E 
lYs E 

1 Y 7 Qo 
GND |l 1 
lYs |i 2 
1 Y 9 [W 

1Y10 E 
2Y1 [is 

2 Y 2 [W 
2 Y 3 Q7 
GND QS 

2 Y 4 Qs 

2 Y 5 (m 
2Y6 ^ 
Vcc ^ 

2Y7 ^ 

2Y8 m 

GND ^ 

2 Y 9 3 

2Y,o g 
25 Ei 3 


H 1OE2 

1 1A1 

El 1A2 

^ GND 

H 1A3 

El 1A4 

H Vcc 
El 1^5 
El 

El 1A7 

^ GND 

El 1^8 
El 1^9 

H 1A1O 

El 2A1 
El 2A2 
El 2A3 

^ GND 

H 2A4 
H 2 A 5 
H 2A6 
El Ycc 
E 2^7 
^ 2A8 
^ GND 

El 2A9 
El 2A10 
^ 2^2 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1 C Handling Procedures. 
Copyright ©Harris Corporation 1996 
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CD74LPT16827 


Functional Block Diagram 



TO 9 OTHER CHANNELS TO 0 OTHER CHANNELS 


TRUTH TABLE (NOTE 1) 


INPUTS 

OUTPUT 

X<5Ei 

xOEj 

xAx 

XYX 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


NOTE: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z= High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

X^X 

Output Enable Inputs (Active LOW) 

xAx 

Data Inputs 

xYx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 





CD74LPT16827 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0j/y (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions ssop Package ... 

® Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to i50°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Mqc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses atiove those listed in “Absolute Maximun) Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Thermai Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current. 1 20mA TSSOP Packaae. 


Eiectrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 2.7V to 3.6V 


V|H 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Output LOW Voltage 


>IH 

Vcc = Max 

V|N = 5.5V 

l|H 

Vcc = Max 

< 

z 

II 

< 

o 

o 

l|L 

Vcc = Max 

V|N = GND 

l|L 

Vcc = Max 

V|N = GND 

bZH 

Vcc = Max 

VOUT = 5.5V 

Iqzl 

Vcc = Max 

VOUT = GND 

V|K 

Vcc = Min, l|N = -18mA 

lODH 

Vcc = 3.3V, V|N = V(H or V|l, Vq = 1.5V (Note 5) 

lODL 

Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 

VOH 

Vcc = Min, V|N = V|H or V|l 

IOH = -0-1niA 



•oh = -3mA 


Vcc = 3.0V, V|fg = V|H or V|l 

•oh = -SmA 



Iqh = -24mA 

VoL 

Vcc = Min, V|N = V|n or V|l 

•oL ~ 0.1mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

— 

(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

Iqs 

Vcc = Max (Note 5), Vout = GND 

-60 

-85 

-240 

mA 

Power Down Disable 

•off 

Vcc = OV, V|N or Vqut S4.5V 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 8) 

Gout 

VouT = 0V 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vcc = Max 

V|N = Vcc ■ 0-6V 
(Note 9) 

“ 


30 

pA 

Dynamic Power 

Supply Current 
(Note 10) 

ICCD 

Vcc = Max, Outputs Open 
x5E = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

•c 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
)^ = GND 

One Bit Toggling 

V|N = Vcc-0.6V 
V|N = GND 


0.6 

2.3 

mA 



Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOE = GND 

16 Bits Toggling 

V|N = Vcc-0.6V 
ViN = GND 


2.1 

4.7 

(Note 11) 

mA 
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Switching Specifications Over Operating Range (Note 13) 



(NOTE 14) 

TEST 

CONDITIONS 


CD74LPT16827A 


CD74LPT16827B 





Cl = 50pF 

Rl = soon 

1.S 

6.5 

1.5 

Cl = 300pF 

Rl = soon 

(Note 16) 

1.S 

15.0 

1.5 

Cl = SOpF 

RL = S00n 

1.5 

9.5 

1.5 

Cl = 300pF 

Rl = soon 
(Note 16) 

1.5 

23.0 

1.5 

Cl = SpF 

Rl = soon 

1.5 

8.5 

1.5 

Cl = SOpF 

Rl = soon 

1.5 

10.0 

1.5 



PARAMETER 


Propagation Delay 
AnIo Yn 


Output Enable Time 
OEfsj to Yfj 


Output Disable Time 
(^te 16 ) 

OEn to Yn 


Output Skew 
(Note 17) 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is guaranteed but not tested. 

7- Vqh = Vqc - 0.6V at rated current. 

8 . This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc o'" GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11 . Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = IquIESCENT + liNPUTS + 'DYNAMIC 

'C = 'CC + Alec DhNj + 'cCD (^Cp/2 + f|N|) 

Ice = Quiescent Current (Iccu'cCH and 'CCZ) 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
R|- = Termination resistance, should be equal to Zqut 
P ulse Generator. 



FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 







SEMICONDUCTOR 


CD74LPT16952 


December 1996 


Fast CMOS 3.3V 16-Bit Registered Transceiver 


Features 

• Compatible with LCX^** Families of Products 

• Supports 5V Toierant Mixed Signal Mode Operation 

- input Can Be 3V or 5V 

• Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excelient Output Drive Capabiiity: 

- Baianced Drives (24mA Sink and Source) 

• Pin Compatibie with Industry Standard 
Doubie-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on Ali inputs 

• Multiple Center Pin and Distributed Vqc/GND Pins 
Minimizing Switching Noise 


Pinout 


10 ^ E 

1CLKAB [2 
leesB [3 
GND [4 
lAo [£ 

1 A1 [6 
Vcc [7 
1 A 2 ^ 
1*3 [£ 
1*4 Qo 

GNo rn 


CD74LPT16952 (SSOP, TSSOP) 
TOP VIEW 


^ iOEba 
^ iCLKBA 
^ leSiA 
^ GND 


Description 

Harris’ CD74LPT16952 is produced in an advanced 0.6 
micron CMOS technology, achieving industry leading speed 
grades. 

The CD74LPT16952 is a 16-bit registered transceiver orga¬ 
nized with two sets of eight D-type latches with separate 
input and output controls for each set. For da ta flow from A 
to B, for example, the A-to-B Enable (yCEAB) input must be 
LOW in order to enter data from xAx- The data present on 
the A port will be clocked on the B register when xCLKAB 
toggles from LOW-to-HIGH. The xOEAB control performs 
the output enable function on t he B po rt. Control of dat a from 
B to A is similar, but uses the xCEAB, xCLKAB, and xOEAB 
inputs. By connecting the control pins of the two indepen¬ 
dent transceivers together, a full 16-bit operation can be 
achieved. The output buffers are designed with a Power-Off 
disable allowing "live insertion" of boards when used as 
backplane drivers. 

The CD74LPT16952 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering Information 



TEMP. 


PKG. 

PART NUMBER 

RANGE (®C) 

PACKAGE 

NO. 

CD74LPT16952AMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16952ASM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74LPT16952BMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74LPT16952BSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


2*2 EZ 

GNO ris 


2*5 Ei 

Vcc E 

2*6 E 

2*7 E 
GND 

2CEAB 1^ 
2CLKAB 

2CEA5 p 


^ GND 
^ 2 CiBA 
^ 2CLKBA 
^ 20 ^ 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Hants Corporation 1996 
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CD74LPT16952 



NOTES: 

1. H = High Voltage Level 
L = Low Voltage Level 

X = Don't Care or Irrelevant 
t = LOW-to-HIGH Transition 
Z = High Impedance 

2. A-to-B data flow shown. B-to- A flow c ontrol is the same, except 
using xCEBA, xCLKBA, and xOEBA. 

3. Level of B before the indicated steady-state input conditions were 
established. 


PIN NAME 

DESCRIPTION 

XOEAB 

A-to-B Output Enable Input (Active 
LOW) 

xOEBA 

B-to-A Output Enable Input (Active 
LOW) 

xCEAB 

A-to-B Clock Enable Input (Active LOW) 

xCEBA 

B-to-A Clock Enable Input (Active LOW) 

xCLKAB 

A-to-B Clock Input 

xCLKBA 

B-to-A Clock Input 

x^x 

A-to-B Data Inputs or B-to-A 
Three-State Outputs 

xBx 

B-to-A Data Inputs or A-to-B 
Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions ;!..™ o»c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not impiied. 

NOTE: 

4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 5) 

TEST CONDITIONS 


(NOTE 6) 




TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40^0 to 85°C, Vcc = 2-7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


V|H 

Guaranteed Logic HIGH Level 

V|H 

Guaranteed Logic HIGH Level 

VlL 

Guaranteed Logic LOW Level 

•iH 

Vcc = •'/•ax 

V|N = 5.5V 

•iH 

Vcc = Max 

o 

o 

> 

II 

z 

> 

•iL 

Vcc = Max 

V|N = GND 

•iL 

Vcc = Max 

V|n=GND 

•OZH 

Vcc = Max 

VouT = 5.5V 

•OZL 

Vcc = Max 

Vqut = 

V|K 

Vcc = Min, l||s| = -18mA 


Output LOW Voltage 



Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 7) 


Vcc = 3.3V, V|N = V|n or V|l, Vq = 1 -SV (Note 7) 


Vcc = V|N = V(H or V(L 


Vcc = 3.0V, V|N = V|H or V|l 


Vcc = V|N = V|H or V|L 


IOH =-0.1mA 


Iqh = -SmA 


•oh = -8 mA 


•oh = -24mA 


•oL= 0.1mA 


•oL= 16mA 


•OL = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONOmONS 


(NOTE 6) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 8) 

•os 

Vcc = •^•ax (Note 7), Vqut = QND 

-60 

-85 

-240 

mA 

Power Down Disable 

•off 

Vcc = OV, V|N or VouT 

- 

- 

±100 

pA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 10) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 10) 

Gout 

VouT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

•cc 

Vcc = 

V|N GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

A^cc 

Vcc = ^^ax 

V|N = Vcc • OS'/ 
(Note 11) 


■ 

30 

pA 

Dynamic Power 

Supply Current 
(Note 12) 

•cod 

Vcc = ^ax, Outputs Open 
xOE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

•c 

Vcc = Max, Outputs Open 
f| = lOMHz, 50% Duty Cycle 
x5E = GND 

One Bit Toggling 

V|N = Vcc * 0-6V 
V|N = GND 

1 

llllllll 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xQE = GND 

16 Bits Toggling 

V|N = Vcc • 0-6V 
V|N = GND 


2.1 

4.7 

(Note 13) 

mA 


Switching Specifications Over Operating Range (Note 15) 




(NOTE 16) 
TEST 

CONDITIONS 

CD74LPT16952A 

CD74LPT16952B 


PARAMETER 

SYMBOL 


MAX 

moiyiii 

MAX 

UNITS 

Propagation Delay 
xCLKAB, xCLKBA to x®X> X^X 

'PLH, 

tPHL 

Cl = 50pF 

Rl = 5000 

mmnn 

10.0 

B 

7.5 

ns 

Output Enable Time 
x5eba,xOEab 
to xAx. x^x 

'PZH, 

tpZL 


1.5 

10.5 

1.5 

8.0 

ns 

Output Disable Time 
(Note 18) 
xGeba,xSHab 
to x^x. xBx 

<PHZ, 

tPLZ 


1.5 

10.0 

1.5 

■ 

ns 

Setup Time HIGH or LOW, xAx, xBx to 
xCLKAB, xCLKBA 

tsu 


2.5 

- 

2.5 

- 

ns 
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Switching Specifications Over Operating Range (Note 15) (Continued) 


NOTES: 

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at Vcc = 3.3V, 25°C ambient and maximum ioading. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is guaranteed but not tested. 

9- Vqh = Vcc * 0-6V at rated current. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input; all other inputs at Vcc O'" ®ND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + A'ce DhNt + 'cCD {fcp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = l^ynamlc Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| =: Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normai range. For Vqc = 2.7V, extended range, ail Propaga¬ 
tion Deiays and Enabie/Disabie times should be degraded by 20%. 

16. See test circuit and wave forms. 

17. Minimum limits are guaranteed but not tested on Propagation Deiays. 

18. This parameter is guaranteed but not production tested. 

19. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 



Hoid Time HiGH or LOW, yAx, xBx to 
xCLKAB, xCLKBA 


Setup T ime HiGH or LOW, x^E^. 
xCEBA to xCLKAB, xCLKBA 


Hoid Tim e HiGH or LOW, xCEAB, 
xCEBA to xCLKAB, xCLKBA 


Puise Width HiGH 
(Note 18) or 

LOW, xCLKAB or xCLKBA 


Output Skew (Note 19) 


(NOTE 16) 

TEST 

SYMBOL CONDITIONS 


Cl=50pF 
Rl = 500Q 


CD74LPT16952A 
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Test Circuits and Waveforms 



NOTE: 

20. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqui ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cj^ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, shouid be equal to Zqut of 
Pulse Generator. 


m: 


TIMING INPUT 




ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


tREM 


w 


*su 


3V 
1.5V 
OV 

3V 

— 1.5V 
OV 

3V 

— 1.5V 
■—OV 


— 3V 

— 1.5V 

— OV 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 





FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 





SEMICONDUCTOR 


CD74LPT241 


December 1996 


Fast CMOS 3.3V 8-Bit Buffer/Line Driver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX''** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(“O 

PACKAGE 

CD74LPT241AM 

-40 to 85 

20 Ld SOIC 

CD74LPT241AQM 

-40 to 85 

20 Ld QSOP 

CD74LPT241CM 

-40 to 85 

20 Ld SOIC 

CD74LPT241CQM 

-40 to 85 

20 Ld QSOP 

CD74LPT241M 

-40 to 85 

20 Ld SOIC 

CD74LPT241QM 

-40 to 85 

20 Ld QSOP 


Description 

The CD74LPT241 is an 8-bit buffer/line driver designed for 
driving high capacitive memory loads. With its balanced- 
drive characteristics, this high-speed, low power device pro¬ 
vides lower ground bounce, transmission line matching of 
signals, fewer line reflections and lower EMI and RFI effects. 
This makes it ideal for driving on-board buses and transmis¬ 
sion lines. 

The CD74LPT241 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and ree 


CD74LPT241 
(SOIC, QSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4196.2 
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Functional Block Diagram 


OE9 OAo DBq OA'I OB'! OA2 DB2 OA3 DB3 



^^0 OBq DA^ OB'] DA2 OB2 DA3 OB3 


TRUTH TABLE (NOTE 1) 


INPUTS 

OUTPUTS 

QEa 

OEb 

DXX 

Oxx 

L 

H 

L 

L 

L 

H 

H 

H 

H 

L 

X 

Z 


NOTE: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 

I PIN NAME I DESCRIPTION 



Three-State Output Enable Inputs 

Dxx 

Data Inputs 

Oxx 

Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

Operating Conditions . 'Iso^o 


Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Suppiy Voitage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


2. 6ja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 




TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 2.7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Output LOW Voltage 




Guaranteed Logic HIGH Level 

Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Vcc = Max 

V|N = 5.5V 

Vcc = Max 

O 

O 

> 

11 

z 

> 

Vcc = Max 

V|N = GND 

Vcc = Max 

V||m = GND 

Vcc = Max 

Vqut = 5.5V 

Vcc = Max 

VouT = gnd 

Vcc = Min, l||M = -18mA 

Vcc = V|N = V|H or V|l, Vc 

= 1.5V (Note 5) 

Vcc = 3-3V, V|N = V(H or V|l, Vc 

= 1.5V (Note 5) 

Vcc = Min, V|N = V|H or V|l 

Iqh = -0.1mA 


•oh = "OmA 

Vcc = 3 0V, V|N = V|H or V|L 

•oh = -8mA 


•oh = -24mA 

Vcc = Min, V|N = V|H or V|l 

•oL = 0.1mA 


Iql = ^ 6mA 

•OL = 24mA 
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Electrical Specifications (Continued) 


SYMBOL 


los 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP MAX UNITS 


Short Orcuit Current 
(Note 6) 


Power Down Disable 


Input Hysteresis 


CAPACITANCE T^ = 25°C, f = 1 MHz 


Vcc = Max (Note 5), Vqut = GND 


Vcc = OV, V|N or VouT ^ 



Input Capacitance 
(Note 8) 

C|N 

II 

z 

> 

Output Capacitance 
(Note 8) 

Gout 

VoUT = OV 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

V|N = GND 

or Vcc 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vcc = Max 

V|N = VCC - 0.6V 
(Note 9) 

Dynamic Power 

Supply Current 
(Note 10) 

leeo 

Vcc = Max, Outputs Open 

5Ex = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

ViN = GND 

Total Power Supply 
Current (Note 12) 

le 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 

OEx = gnd 

One Bit Toggling 

V|N = Vcc-0.6V 
V|N = GND 



Vcc = Max, Outputs Open 
fl = 2.5MHz, 50% Duty Cycle 
CEx = GND 

8 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 




2.1 4.7 mA 

(Note 11) 
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Switching Specifications Over Operating Range (Note 13) 


PARAMETER 

SYMBOL 

(NOTE 14) 
TEST 

CONDITIONS 

CD74LPT241 

CD74LPT241A 

CD74LPT241C 

UNITS 

nssaisi 

MAX 

(NOTE 15) 

MIN 

MAX 

BUS] 

MAX 

Propagation Deiay 
Dxx to Oxx 

igw 

Cl = 50pF 

Rl = 5000 

1.5 

6.5 

1.5 

4.8 

1.5 

4.1 

ns 

Output Enable Time 
OEa/OEb to Oxx 

MSHM 

1.5 

8.0 

1.5 

6.2 

1.5 

5.8 

ns 

Output Disable Time 
(Note 16) 

OEa/OEb to Oxx 

tPHZ 

tpLZ 

1.5 

7.0 

1.5 

5.6 

1.5 

5.2 

ns 

Output Skew 
(Note 17) 

tSK(O) 

- 

0.5 

- 

0.5 

■ 

0.5 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate vaiue specified under Electricai Specifications for the applicable device type. 

4. Typicai vaiues are at Vcc = 3.3V, 25°C ambient and maximum ioading. 

5. Not more than one output shouid be shorted at one time. Duration of the test shouid not exceed one second. 

6. This parameter is guaranteed but not tested. 

'^OH = '^CC ■ 0.6V at rated current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; aii other inputs at Mqq or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + IcCD (fcp/2 + f|N|) 

Ice = Quiescent Current (Icei- ICCH and leez) 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nx = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| - Input Frequency 
N| = Number of Inputs at f| 

All currents are in miliiamps and ail frequencies are in megahertz. 

13. Propagation Deiays and Enabie/Disabie times are with Vcc = 3-3V ±0.3V, normai range. For Vcc = 2.7V, extended range, aii Propa¬ 
gation Deiays and Enabie/Disabie times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Deiays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr 5 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|_ = Load capacitance, Includes jig and probe capacitance. 
Rx = Termination resistance, should be equal to Zqut of 
Pulse Generator. 



FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74LPT244 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

• Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 


Fast CMOS 3.3V 8-Bit Buffer/Line Driver 


Description 

The CD74LPT244 is an 8-bit buffer/line driver designed for 
driving high capacitive memory ioads. With its balanced- 
drive characteristics, this high-speed, low power device pro¬ 
vides lower ground bounce, transmission line matching of 
signals, fewer line reflections and lower EMI and RFI effects. 
This makes it ideal for driving on-board buses and transmis¬ 
sion lines. 

The CD74LPT244 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering information 


PART NUMBER (°C) 

CD74LPT244AM -40 to 85 

CD74LPT244AQM -40 to 85 

CD74LPT244CM -40 to 85 

CD74LPT244CQM -40 to 85 

CD74LPT244M "^O to 85 

CD74LPT244QM -40 to 85 

NOTE: QSOP is commonly known as 
When ordering, use the entire part i 
obtain the variant in the tape and reel. 


TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

20 Ld SOIC 

M20.3-P 

-40 to 85 

20 Ld QSOP 

M20.15-P 

-40 to 85 

20 Ld SOIC 

M20.3-P 

-40 to 85 

20 Ld QSOP 

M20.15-P 

•40 to 85 

20 Ld SOIC 

M20.3-P 

-40 to 85 

20 Ld QSOP 

M20.15-P 


; SSOP. 

number. Add the suffix 96 to 


Pinout 


CD74LPT244 
(SOIC, QSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
Copyright ® Harris Corporation 1996 


File Number 4197.2 
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Functional Block Diagram 


OE0 OAg DBg OA'i DBf OA2 DB2 OA3 DB3 



OEa DAg OBg DA-i OB^ DA2 OB2 DA3 OB3 


TRUTH TABLE (NOTE 1) 


INPUTS 

OUTPUTS 

OEa 

OEb 

Dxx 

Oxx 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

X 

Z 


NOTE: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 

Pin Descriptions 


PIN NAM E I DESCRIPTION 

QEa'^b 
Dxx 
Oxx 


Three-State Output Enable Inputs (Active LOW) 
Data Inputs 
Three-State Outputs 

















CD74LPT244 



Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

Operating Conditions Temperaium. "m»c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Oniy) 

Suppiy Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40OC to 85°C, Vcc = 2.7V to 3.6V 


input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voitage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 



Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc “ Min, l||\j = -18mA 


Vcc = 3.3V, V|N = V|H or V|l, Vq = 1 .5V (Note 5) 


Vcc = 3.3V, V|N = V|H or V,l, Vq = 1.5V (Note 5) 


Vcc = Min, V|N = V|H or V|L Iqh = -0.1 mA 

•oh = -3mA 


Vcc = 3.0V, ViN = V|H or V|l Iqh = 


Iqh = -24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or V|l 

•OL= 0.1mA 




•OL= 16mA 




Iql = 24mA 

Short Circuit Current 
(Note 6) 

Ids 

Vcc ~ Max (Note 5), Vout ~ GND 

Power Down Disable 

•off 

Vcc = ov, V|fg or Vout ^ ^.sv 

Input Hysteresis 

Vh 





CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 

C|N 

> 

O 

II 

z 

> 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 8) 

Cqut 

Vout = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

|iA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vcc = Max 

ViN = VCC - 0.6V 
(Note 9) 

• 

2.0 

30 

pA 

Dynamic Power 
Supply Current 
(Note 10) 

leeo 

Vcc = Max, Outputs Open 

OEx = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vee 

V|N = GND 


50 

75 

\iA/ 

MHz 

Total Power Supply 
Current (Note 12) 

le 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
OEx = GND 

One Bit Toggling 

V|N = Vcc * 0.6V 
V|N = GND 


0.6 

2.3 

mA 



Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
OEx = GND 

8 Bits Toggling 

V|n = Vcc-0-6V 
V|N = GND 


2.1 

4.7 

(Note 11) 

mA 
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Switching Specifications Over Operating Range (Note 13) 



NOTES: 

3. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. Vqh = Vcc • '■^tecl current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc O'" GND- 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + ^'cc DhNt + IcCD {fCp/2 + f|N|) 

Ice = Quiescent Current (IccL. 'CCH and Iccz) 

Alec = Power Supply Current for a TTL High Input 
□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propa¬ 
gation Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE; 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; ZouT ^ 50^: 
tf.tr^ 2.5ns. 

HGURE1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 


3-84 






SEMICONDUCTOR 


CD74LPT245 
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Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX'’^ Famiiies of Products 

• Supports 5V Toierant Mixed Signal Mode Operation 

- input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Exceiient Output Drive Capabiiity: 

- Baianced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on Aii inputs 


Fast CMOS 3.3V 8-Bit Bidirectional Transceiver 


Description 


Pinout 


The CD74LPT245 is an 8-bit bidirectional transceiver 
designed for asynchronous two-way communication 
between data buses. The transmit/receive input pin (T/R) 
determines the direction of data fiow through the bidirec¬ 
tional transceiver. Transmit (active HiGH) enables data from 
A ports to B ports, and receive (active LOW) from B ports to 
A ports. The output enable (OE) input, when HIGH, disables 
both A and B ports by placing them in HIGH Z condition. 

The CD74LPT245 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering information 


PART NUMBER (°C) PACKAGE NO. 

CD74LPT245AM -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT245AQM -40 to 85 20 Ld QSOP M20.15-P 

CD74LPT245CM -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT245CQM -40 to 85 20 Ld QSOP M20.15-P 

CD74LPT245M -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT245QM -40 to 85 20 Ld QSOP M20.15-P 

NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


CD74LPT245 
(QSOP, SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4198.2 
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TRUTH TABLE (NOTE 1) 


(NOTE 1) 

INPUTS 

(NOTE1) 

OUTPUTS 

5E 

T/R 

L 

L 

Bus B Data to Bus A 

L 

H 

Bus A Data to Bus B 

H 

X 

High Z State 


NOTE: 


1. H HIGH Voltage Level 
L s LOW Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

OE 

Three-State Output Enable Inputs 
(Active LOW) 

T/R 

Direction Control Input 

Ay-Ao 

Side A Inputs or Three-State Outputs 

By-Bo 

Side B Inputs or Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings Thermal information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 9jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated in the operational sections of this specification is not implied. 

NOTE: 

2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Eiectrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 2.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 

V|H 

Guaranteed Logic HIGH Level 

Input HIGH Voltage 
(I/O Pins) 

V|H 

Guaranteed Logic HIGH Level 

Input LOW Voltage 
(Input and I/O Pins) 

V|L 

Guaranteed Logic LOW Level 

Input HIGH Current 
(Input Pins) 

l|H 

Vcc = Max 

V|N = 5.5V 

Input HIGH Current 
(I/O Pins) 

l|H 

Vcc = Max 

< 

z 

II 

< 

o 

o 

Input LOW Current 
(Input Pins) 

l|L 

Vcc = Max 

V|N = GND 

Input LOW Current 
(I/O Pins) 

l|L 

Vcc = Max 

V|N = GND 

High Impedance 
Output Current 
(Three-State) 

'OZH 

Vcc = Max 

VOUT = 6-5V 

'OZL 

Vcc = Max 

Vqut = ®nd 

Clamp Diode Voltage 

V|K 

Vcc ~ Min, l||^ = -18mA 

Output HIGH Current 

■ODH 

Vcc = 3.3V, V|N = V|HOrV,L,Vo 

= 1.5V (Note 5) 


Output LOW Current 


Output HIGH Voltage 


Output LOW Voltage 


lODL Vcc = 3.3V, V|N = V|h or V|l. Vq = 1.5V (Note 5) 


Vcc = Min, V|N = V|H or ViL Iqh = •OlfT’A 
•OH = ’SmA 


Vcc = 3.0V, V|N = V|H or V|l I Iqh = 'BniA 



Vcc = Min, V|N = V|H or V|l 


•oH = -24mA 


Iql = 0.1mA 


IOL= ■'6mA 


Iql = 24mA 
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CD74LPT245 


Electrical Specifications (Continued) 


Input Capacitance 
(Note 8) 

C|N 

> 

o 

II 

z 

> 

Output Capacitance 
(Note 8) 

Cqut 

VqUT = OV 


SYMBOL 


los 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP MAX UNITS 


Short Circuit Current 
(Note 6) 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C. f = 1 MHz 


Vcc = Max (Note 5), Vqut = GND 


Vcc = OV, V|N or VouT ^ 



POWER SUPPLY SPECIFICATIONS 


Vcc = Max 


Quiescent Power 
Supply Current 


Quiescent Power 
Supply Current TTL 
Inputs HIGH 


Dynamic Power 
Supply Current 
(Note 10) 


Total Power Supply 
Current (Note 12) 





Vcc = Max 


Vcc = Max, Outputs Open 

Qe = gnd 

One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 

Qe = gnd 

One Bit Toggling 


Vcc = Max, Outputs Open 
2.5MHz, 50% Duty Cycle 
OE = GND 
8 Bits Toggling 


V||g = GND 
or Vcc 


V|N = VCC - 0.6V 
(Note 9) 


V|N = Vcc 
V|N = GND 


V|N = Vcc * 0-6V 
V|N = GND 


V|N = Vcc ■ 0-6V 
ViN = GND 




2.1 4.7 mA 

(Note 11) 
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CD74LPT245 


Switching Specifications Over Operating Range (note i3) 




(NOTE 14) 

1 CD74LPT245 | 

1 CD74LPT245A | 

1 CD74LPT245C | 


PARAMETER 

SYMBOL 

TEST 

CONDITIONS 

WESm 

MAX 


MAX 


MAX 

UNITS 

Propagation Delay 

A to B, B to A 

fpLH, 

tpHL 

Cl = 50pF 

Rl = soon 

1.5 


1.5 

m 

1.5 

4.1 

ns 

Output Enable Time 

5E to A or B 

♦PZH, 

tpZL 


1.5 

8.5 

1.5 

6.2 

1.5 

5.8 

ns 

Output Disable Time 

SE to A or B (Note 16) 

tpHZ, 

tpLZ 


1.5 


1.5 


1.5 

4.8 

ns 

Output Enable Time 

T/R to A or B 

fpZH, 

tPZL 


1.5 

8.5 

1.5 

6.2 

1.5 

5.8 

ns 

Output Disable Time 

T/R to A or B (Note 16) 

tpHZ, 

tPLZ 


1.5 


1.5 


1.5 

4.8 

ns 

Output Skew (Note 17) 

tSK(O) 


- 


- 


- 


ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7- Vqh = Vcc ■ 0-6V at rated current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. ic = Iquiescent + Inputs + 'dynamic 

Ic = 'cc + Alee DhNj + IcCD (fCP/2 + f|N|) 

Ice - Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; ZouT ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpLZ, tp 7 L. Open Drain 

6V 

tpHZ. tpZH 

GND 

tpLH. tpHL 

Open 


DEFINITIONS: 

Cl = Load capacitance, Includes jig and probe capacitance. 
Rf = Termination resistance, should be equal to Zqut 
Pulse Generator. 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 





CD74LPT373 


December 1996 


Fast CMOS 3.3V 8-Bit Transparent Latch 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

Ordering Information 


PART NUMBER (°C) PACKAGE NO. 

CD74LPT373AM -40 to 85 20LdSOIC M20.3-P 

CD74LPT373AQM -40 to 85 20 Ld QSOP M20.15-P 

CD74LPT373CM -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT373CQM -40 to 85 20 Ld QSOP M20.15-P 

CD74LPT373M -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT373QM -40 to 85 20 Ld QSOP M20.15-P 

NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


Description 

The CD74LPT373 is an 8-bit transparent latch designed with 
three-state outputs and is intended for bus oriented appiica- 
tions. When Latch Enable (LE) is HiGH, the flip-fiops appear 
transparent to the data. The data that meets the set-up time 
when LE is LOW is iatched. When OE is HiGH, the bus out¬ 
put is in the high impedance state. 

The CD74LPT373 can be driven from either 3.3V or 5.0V 
devices ailowing this device to be used as a transiator in a 
mixed 3.3/5.0V system. 


Pinout 


CD74LPT373 
(QSOP, SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4199.1 
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PIN NAME 

DESCRIPTION 

5E 

Output Enable Input (Active LOW) 

LE 

Latch Enable Input (Active HIGH) 

D 7 -D 0 

Data Inputs 

O 7 -O 0 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA SOIC Package. 

QSOP Package. 

Operating Conditions Maximum Junction Temperature. 

Operating Temperature Range.-40°C to SS^C Temperature Range . 

Supply Voltage to Ground Potential M^imurn Lead Temperature (Soldering 10s). 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
of the device at these or any other conditions above those indicated in the operational sections of this specification Is not Implied. 

NOTE; 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


0JA (°C/W) 
87 
110 

.150OC 

.-65°C to 150°C 
.300°C 


only rating and operation 


Electrical Specifications 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2 7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max V|N = 5.5V 


Vcc = Max V|N = Vcc 


Vcc = Max V|n = GND 


Vcc ~ Max V||ij = GND 


•OZH Vcc = Max I VouT = 5.5V 


•OZL Vcc = Max Vqut = GND 


V|K I Vcc = Min, l|fg =-ISmA 


•ODH Vcc = 3-3V, V|N = V|H or Vn_, Vq = 1.5V (Note 5) 


•ODL I Vcc = 3-3V, V|N = V|h or V|l, Vq = 1 .5V (Note 5) 


Vqh Vcc = Min, V|n = V|h or V|i_ loH = ‘0'lfoA 

•oh = 

Vcc = 3 0V, V|N = V|H or V|L Iqh = "SmA 



Output LOW Voltage I I Vcc = Min, V|n = V|h or V|l 



Iqh = -24mA 


IOL = OfniA 


•oL= ISmA 


•OL = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTES) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

•os 

Vqc “ Max (Note 5), Vouj ~ QND 

-60 

-85 

-240 

mA 

Power Down Disabie 

Iqff 

Vcc = OV, V|N or Vqut ^ 4.5V 

- 

- 

±100 

HA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 


CAPACITANCE = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 8) 

CouT 

VquT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

HA 

Quiescent Power 
Supply Current TTL 
inputs HIGH 

Alec 

Vcc = Max 

V|N = VCC - 0.6V 
(Note 9) 

“ 

■ 

30 

pA 

Dynamic Power 

Supply 
(Note 10) 

■cCD 

Vcc = Max, Outputs Open 

Ol = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

ic 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cyde 

51 = GND 

One Bit Toggling 

V|N = Vcc • 0-6V 
V|N = GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
5E=GND 

8 Bits Toggling 

V|N = Vcc ■ 0-6V 
V|N = GND 


2.1 

4.7 

(Note 11) 

mA 
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Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 
TEST 

CONDITIONS 

CD74LPT373 

CD74LPT373A 

CD74LPT373C 


PARAMETER 

SYMBOL 

mBm 

MAX 

mBm 

MAX 


MAX 

UNITS 

Propagation Delay 
DxtoOx 

♦PLH, 

IPHL 

Cl = 50pF 

R(, 5000 

1.5 

8.0 

1.5 

5.2 

1.5 

4.2 

ns 

Propagation Delay 
LEtoOx 

IPLH, 

fPHL 


m 

8.5 

mi 

8.5 


5.5 

ns 

Output Enable Time 

OEtoOx 

*P2H, 

tpZL 


1.5 

8.5 

1.5 

6.5 

1.5 

5.5 

ns 

Output Disable Time 
(Note 16) 

OEtoOx 

1PH2, 

tpLZ 


1.5 

1 

1.5 

5.5 

1.5 


ns 

Setup Time HIGH or 
LOW, Dx to LE 

tsu 



■ 

H 

■ 


■ 

ns 

Hold Time HIGH or 
LOW, Dx to LE 

tH 


1.5 

■ 

1.5 

■ 

1.5 

■ 

ns 

LE Pulse Width 
(Note 16) 

HIGH 

tw 


■ 

■ 

iumi 

■ 


■ 

ns 

Output Skew (Note 17) 

*SK(0) 


- 

0.5 

- 

0.5 

- 

0.5 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at V^c = 3-3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. Vqh = Vcc - 0.6V at rated current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limite are guaranteed but not tested. 

12. ic = Iquiescent + liNPUTs + Idynamic 

•c = fee+^fee DhNt + leeo (iep/2 + f|N|) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
N-|- = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 

tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 

Vcc 


soocis 


PULSE 

GENERATOR 


50pF I L 
Ct.^ ^soon 


NOTE: 

18. Pulse Generator for All Pulses: Rate 51 .OMHz; Zqut ^ 50£1; 
tf, tr S 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

tpLz, tpzL. Open Drain 
tPHZ. tpZH 
fpLH. fPHL 


SWITCH 

6V 

GND 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to ZouT of 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


OCK ENABLE, ETC. | tsu | | _ 

FIGURE 2. SETUP. HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

V* 

tpZL •* * ‘1 


OUTPUT SWITCH 
NORMALLY LOW 6V 



OUTPUT SWITCH A 
NORMALLY HIGH GND 


VoL 
OSV ''oh 

^*-ov 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

Ordering Information 


PART NUMBER (°C) PACKAGE NO. 

CD74LPT541AM -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT541AQM -40 to 85 20LclQSOP M20.15-P 
CD74LPT541CM -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT541CQM -40 to 85 20 Ld QSOP M20.15-P 

CD74LPT541M -40 to 85 20 Ld SOIC M20.3-P 

CD74LPT541QM -40 to 85 20 Ld QSOP M20.15-P 

NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


Fast CMOS 3.3V 8-Bit Buffer/Line Driver 


Description 

The CD74LPT541 is an 8-bit buffer/line driver designed for 
driving high capacitive memory loads. With its balanced- 
drive characteristics, this high-speed, low power device pro¬ 
vides lower ground bounce, transmission line matching of 
signals, fewer line reflections and lower EMI and RFI effects. 
This makes it ideal for driving on-board buses and transmis¬ 
sion lines. This device offers a flow-through organization for 
ease of board layout. 

The CD74LPT541 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


CD74LPT541 
(SOIC, QSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4200.2 
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Functional Block Diagram 

Oq 0 i O2 O3 O4 O5 Og O7 



Dq O') Da D3 D4 Ds Dg D7 


TRUTH TABLE (NOTE 1) 
INPUTS 


OUTPUTS 

Ox 

L 

H 

Z 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 
Z = High Impedance 


Pin Descriptions 
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Absoiute Maximum Ratings 


Thermai information 


DC Input Voltage. 

.-0.5V to 7.0V 

Thermal Resistance (Typical, Note 2) 

ejA(°C/W) 

DC Output Current. 

.120mA 

SOIC Package. 

87 

Operating Conditions 

.-40°C to 85®C 

QSOP Package. 

Maximum Junction Temperature. 

110 

.150°C 

Operating Temperature Range. 

Maximum Storage Temperature Range. 

. .-650c to 150OC 

Supply Voltage to Ground Potential 


Maximum Lead Temperature (Soldering 10s)... 

.300°C 

Inputs and Vcc Of’ly. 

Supply Voltage to Ground Potential 

.-0.5V to 7.0V 

(Lead Tips Only) 


Outputs and D/0 Only. 

.-0.5V to 7.0V 



CAUTION: Stresses above those listed In “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 

of the device at these or any other conditions above those indicated in the operational sections of this specification is not Implied. 


NOTE: 




2. 6ja is measured with the component mounted on an evaluation PC board in free air. 



Electrical Specifications 


PARAMETER 


(NOTE 3) 

TEST CONOmONS 


(NOTE 4) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40®C to 85°C, Vcc = 2.7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Output LOW Voltage 



Guaranteed Logic HIGH Level 

Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Vcc = Max 

V|N = 5.5V 

Vcc = Max 

< 

z 

II 

< 

o 

o 

Vcc = Max 

V|N = GND 

Vcc = Max 

V|n = GND 

Vcc = Max 

VoUT = 5.5V 

Vcc = Max 

VquT = gnd 

Vcc = Min, l||s| = -18mA 

Vcc = 3.3V,V|N = V|HOrViL.Vc 

= 1.5V (Note 5) 

Vcc = 3.3V, V|N = V|H orV|L,Vo 

= 1.5V (Note 5) 

Vcc = Min, V|N = V|H or Vjl 

Iqh = -0.1mA 


lOH = *3mA 

Vcc = 3 0V, V|N = V|H or V|l 

Iqh = -8fnA 


Iqh = -24mA 

Vcc = Min, V|N = V|H or V|l 

Iql = 0.1mA 


Iql = 16mA 

Iql = 24mA 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

Short Circuit Current 
(Note 6) 

•os 

Vcc = Max (Note 5), Vouj = GND 

Power Down Disabie 

•off 

Vcc = OV, V(N or VouT ^ ^.SV 

Input Hysteresis 

Vh 


CAPACITANCE Ta = 2 

>5°C,f=1MHz 

Input Capacitance 
(Note 8) 

C|N 

< 

z 

II 

o 

< 

Output Capacitance 
(Note 8) 

CoUT 

VouT = OV 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

ViN = GND 
or Vcc 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

^•cc 

Vcc = Max 

V|n = Vcc- 0-6V 
(Note 9) 

Dynamic Power 

Supply Current 
(Note 10) 

•cCD 

Vcc = Max, Outputs Open 

OEx = GND 

One Bit Toggling 

50% Duty Cycle 

ViN = Vcc 

V|N = GND 

Total Power Supply 
Current (Note 12) 

•c 

Vcc = Max, Outputs Open 
fj = 10MHz, 50% Duty Cycle 

OEx = GND 

One Bit Toggling 

V|N = Vcc • 0-6V 
V|N = GND 



Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
OEx = GND 

8 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 
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CD74LPT541 


Switching Specifications Over Operating Range (Note 13) 


PARAMETER 

SYMBOL 

(NOTE 14) 
TEST 

CONDITIONS 

CD74LPTS41 

CD74LPT541A 

CD74LPT541C 

UNITS 


MAX 

(NOTE 15) 

MIN 

MAX 

ISB3SBI 

imi 

MAX 

Propagation Delay 
DxtoOx 

IPLH, 

tpHL 

Cl = 50 pF 
RL=500fl 

1.5 

6.0 

1.5 

4.8 

1.5 

4.1 

ns 

Output Enable Time 

QExtoOx 

1P2H, 

tpZL 

1.5 

9.5 

1.5 

6.2 

1.5 

5.8 

ns 

Output Disable Time 
(Note 16) 

OExtoOx 

IPHZ, 

IPLZ 

1.5 

6.5 

1.5 

5.6 

1.5 

5.2 

ns 

Output Skew 
(Note 17) 

tSK(O) 

- 

0.5 

- 

H 

- 

0.5 

ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7- Vqh = Vcc ■ 0 ®'^ current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. ic = Iquiescent + liNPUTS + Idynamic 

ic = icc + Alee DhNt + leee (lep/2 + f|N|) 
lee = Quiescent Current 

Alee = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

•eCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propa¬ 
gation Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and waveforms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 















































CD74LPT541 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate s 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 
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CD74LPT543 


December 1996 


Fast CMOS 3.3V 8-Bit Latched Transceiver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Active Bus-Hold Circuitry 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

Ordering Information 


PART NUMBER (^C) PACKAGE NO. 

CD74LPT543AM -40 to 85 24LdSOIC M24.3-P 

CD74LPT543AQM ~-40to85 24LdQSOP M24.15-P 
CD74LPT543CM -40 to 85 ' 24 Ld SOIC M24.3-P 

CD74LPT543CQM -40 to 85 24 Ld QSOP M24.15-P 

CD74LPT543M -40 to 85 24 Ld SOIC M24.3-P 

CD74LPT543QM ~-40 to 85 74 Ld QSOP M24.15-P 

NOTE: QSOP is commonly known as SSOR 
When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


Description 

The CD74LPT543 is an 8-bit wide non-inverting transceiver 
designed with two sets of eight D-type iatches with separate 
input and output controls for each set. For d ata flow from A 
to B, for example, the A-to-B Enable (CEAB) input must be 
LOW in order to enter data from Ag-Ay or to take data from 
Bg-By, as indicated in the Truth Table. With CEAB LOW, a 
LOW signal makes the A-to-B latche s trans parent; a subse¬ 
quent LOW-to-HIGH transition of the LEAB signal puts the A 
iatches in the storage m ode an d th eir outp uts no longer 
change the A inputs. With CEAB and OEAB both LOW, the 
three-state B output buffers are active and reflect the data 
present at the output of the A latches. Co ntrol of data from B 
to A is similar, but uses the CEBA, LEBA, and OEBA inputs. 
Active bus-hold circuitry is provided to hold unused or float¬ 
ing data inputs at a valid logic level. 

The CD74LPT543 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 


Pinout 


CD74LPT543 
(QSOP, SOIC) 
TOP VIEW 


lebaLj^ 
OEBA [T 

AoU 
Ai[7 
AaU 
AsE 
A4II 
As [I 
Ae[9 
AtQo 
ceaiQT 
gnoHI 


savcc 

i|Bo 
13 Bi 
^ B 2 

illBa 

13 B4 
13 Bg 

13 Be 

i 3 B 7 
13 LEAB 
illGEAB 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Ham's Corporation 1996 


File Number 4256 
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CD74LPT543 


Functional Block Diagram 

DETAIL A 



TRUTH TABLE (NOTES 1,3) 


INPUTS 

LATCH 

STATUS 

OUTPUT 

BUFFERS 

CEAS 

ceas 

oeAb 

A-TO-B 

B 0 -B 7 

H 

■■ 

X 

Storing 

HighZ 

X 

H 

X 

Storing 

X 

X 

X 

H 

X 

HighZ 

L 

L 

L 

Transparent 

Current A Inputs 

■ 

H 

■ 

Storing 

Previous A 

Inputs 
(Note 2) 


NOTES: 

1. A-to-B data flow is shown. B-to-A flow control Is the same except 
using OEbA, LEBA, and OEBA. 

2. Before LEAB LOW-to-HIQH Transition 

3. H = High Voltage Level 
L = Low Voltage Level 

X = Don’t Care or Irrelevant 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

5e^ 

A-to-B Output Enable Input (Active LOW) 

Seba 

B-to-A Output Enable Input (Active LOW) 

Ceab 

A-to-B Enable Input (Active LOW) 

CEBA 

B-to-A Enable Input (Active LOW) 

lISb 

A-to-B Latch Enable input (Active LOW) 

LEBA 

B-to-A Latch Enable Input (Active LOW) 

Aq- A 7 

A-to-B Data Inputs or B-to-A Three-State Outputs 

Bq- B 7 

B-to-A Data Inputs or B-to-A Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

Operating Conditions MSi^um^SiTenipemture. 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 5) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. T/^ = -40°C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Output LOW Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


IqzH Vcc = Max 


Vcc = Max 


V|N = 5.5V 


V|N = Vcc 


V|N = GND 


V|N = GND 


VquT = 5.5V 


VOUT = GND 


V|K I Vcc = Min, l|fg =-18mA 


lODH 1 Vcc = 3.3V, V|N = V|h or V|l, Vq = 1.5V (Note 7) 


Vcc “ 3.3V, V|(s| = V|n or V|l, Vq = 1.5V (Note 7) 


Vcc = Min, V|N = V|n or V|L Ioh = ' 0 . 1 oiA 
•oh = •3niA 


VcC = 3.0V, V|N = V|HOrVtL lloH = -8mA 



Vcc = Min, V|N = V|n or V|l 


•oh = -24mA 


•OL = 0.1mA 


Iql = '• 6mA 


•OL = 24mA 
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CD74LPT543 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 

Short Circuit Current 
(Note 8) 

bs 

Vcc = Max (Note 7), Vqut = GND 

Power Down Disable 

lOFF 

Vcc = OV, V|ts| or Vqut ^-SV 

Input Hysteresis 

Vh 


CAPACITANCE Ta = 

!5°C,f=1MHz 

Input Capacitance 
(Note 10) 

C|N 

> 

o 

II 

z 

> 

Output Capacitance 
(Note 10) 

Gout 

Vqut = OV 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

be 

Vcc = Max 

ViN = GND 

or Vcc 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vcc = Max 

V|N = Vcc ■ 0®V 
(Note 11) 

Dynamic Power 

Supply 
(Note 12) 

bCD 

Vcc = Max, Outputs Open 

CEAB and 5EAB = GND 

CEBA = Vcc 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 

Total Power Supply 
Current (Note 14) 

b 

Vcc = Max, Outputs Open 
f| = lOMHz, 50% Duty Cycle 
ClAl and OEAB = GND 

CEB?; = Vcc 

One Bit Toggling 

V|N = Vcc ■ 0-6V 
V|N = GND 



Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
CEM and OEAB = GND 

CEBA = Vcc 

8 Bits Toggling 

V|N = Vcc ■ 0-6V 
ViN = GND 
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CD74LPT543 


Switching Specifications Over Operating Range (note 15) 




(NOTE 16) 
TEST 

CONDITIONS 

CD74LPT543 

CD74LPT543A 

CD74LPT543C 


PARAMETER 

SYMBOL 

(NOTE 17) 

MIN 

MAX 

(NOTE 17) 

MIN 

MAX 


MAX 

UNITS 

Propagation Delay 
Transparent Mode 

An to Bn or Bn to An 

fpLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

2.5 

8.5 

2.5 

6.5 

2.5 

5.3 

ns 

Propagation Delay 

LEBA to An 

LEAB to Bn 

tPLH, 

tpHL 


2.5 

12.5 

2.5 

8.0 

2.5 

7.0 

ns 

Output Enable Time 

OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 

*PZH, 

tpZL 


2.0 

12.0 

2.0 

9.0 

2.0 

8.0 

ns 

Output Disable Time 

OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 

tPHZ, 

tpLZ 


2.0 

9.0 

2.0 

■ 

2.0 

6.5 

ns 

Setup Time HIGH or LOW, 
AN or Bn to LEAB or LEBA 

fsu 



- 

2.0 

- 

2.0 

- 

ns 

Hold Time HIGH or LOW, 

An or Bn to LEAB or LEBA 

tH 


2.0 

- 

2.0 

- 

2.0 

- 

ns 

LEAB or LEBA Pulse Width 
LOW 

tw 



- 

5.0 

- 


- 

ns 


NOTES: 

5. For conditions shown as Max or Min, use appropriate vaiue specified under Eiectrical Specifications for the applicable device type. 

6 . Typicai values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

7. Not more than one output shouid be shorted at one time. Duration of the test should not exceed one second. 

8 . This parameter is guaranteed but not tested. 

9- Vqh = Vcc • 0 ' 6 V at rated current. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input; all other inputs at Vcc o'" GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. Ic = IquIESCENT + IlNPUTS + DYNAMIC 

Ic = ICC + DhNj + IcCD (*Cp/2 + fiN|) 

Ice = Quiescent Current 

Aicc = Power Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

■cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

Alt currents are in milliamps and ali frequencies are in megahertz. 

15. Propagation Delays and Enable/Disable times are with Vcc = 3-3V 0.3V, normal range. For Vfcc = 2.7V, extended range, all Propagation 
Delays and Enable/Disable times shouid be degraded by 20%. 

16. See test circuit and wave forms. 

17. Minimum limits are guaranteed but not tested on Propagation Delays. 
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CD74LPT543 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqijt ^ 500; 
tf, t|- S 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of 
Pulse Generator. 


DATA INPUT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 



ENABLE DISABLE 



FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY 
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CD74LPT573 


December 1996 Fast CMOS 3.3V 8’Bit Transparent Latch 

Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 


Pinout 




CD74LPT57a 

1 


(QSOP, SOIC 

) 


TOP VIEW 


Se [T 


^Vcc 

Do [2 


iHoo 

Di [3 


i§o, 

DaQ 


igoa 

DjQ 


i|03 

D4[6 


igo4 

DsQ 


igog 

Do [8 


23 Os 

DyQ 


I07 

GND Qc 


g| LE 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. ciip 4201 2 

Copyright ® Harris Corporation 1996 * 


Description 

The CD74LPT573 is an 8-bit transparent latch designed with 
three-state outputs and is intended for bus oriented applica¬ 
tions. When Latch Enable (LE) is HIGH, the flip-flops appear 
transparent to the data. The data that meets the set-up time 
when LE is LOW is latched. When OE is HIGH, the bus out¬ 
put is in the high impedance state. 

The CD74LPT573 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering Information 


TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

20 Ld SOIC 

M20.3-P 

-40 to 85 

20 Ld QSOP 

M20.15-P 

-40 to 85 

20 Ld SOIC 

M20.3-P 

-40 to 85 

20 Ld QSOP 

M20.15-P 

-40 to 85 

20 Ld SOIC 

M20.3-P 

-40 to 85 

20 Ld QSOP 

M20.15-P 


PART NUMBER (°C) PACKAGE 

CD74LPT573AM -40 to 85 20 Ld SOIC M 

CD74LPT573AQM -40 to 85 20 Ld QSOP M 

CD74LPT573CM -40 to 85 20 Ld SOIC M 

CD74LPT573CQM -40 to 85 20 Ld QSOP M 

CD74LPT573M _ -40 to 85 20 Ld SOIC M 

CD74LPT573QM -40 to 85 20 Ld QSOP M 

NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 
96 to obtain the variant in the tape and reei. 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65®C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V ’’’'P® 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated in the operational sections of this specification Is not Implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc “ Max V|N = 5.5V 


V|N = Vcc 


V|n = GND 


V|n = GND 


VoUT = 5.5V 


Vcc = Max VotiT = GND 


V|K I Vcc = Min, l|N =-18mA 


•ODH I Vcc = 3-3V, V|N = V|H or V|L, Vq = 1.5V (Note 5) 


•ODL I Vcc = 3-3V, V|N = V|h or V|l, Vq = 1.5V (Note 5) 


Vcc = Min, V|N = V|H or V|L Ioh = '0 'IoiA 
•oh = -3mA 


Vcc = 3-OV, V|N = V(H or Vn_ I Iqh = -8 mA 


l|H 

Vcc = Max 

•iL 

Vcc = Max 

•iL 

Vcc = Max 

•OZH 

Vcc = Max 

•OZL 

Vcc = Max 


Output LOW Voltage 



Vcc = Min, V|N = ViH or V|l 


•oh = -24mA 


•oL “ 0.1mA 


Iql ® 16mA 


Iql = 24mA 
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CD74LPT573 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTES) 

TEST CONDITIONS 

Short Circuit Current 
(Note 6) 

Iqs 

Vcc = (Note 5), Vqut ~ GND 

Power Down Disable 

Iqff 

Vcc = OV, V|N or Vqut ^ 

Input Hysteresis 

Vh 


CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 8) 

C|N 

> 

O 

II 

z 

> 

Output Capacitance 
(Note 8) 

COUT 

VouT = OV 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

icc 

Vcc = Max 

ViN = GND 
or Vcc 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vcc = Max 

V|N = VCC - 0.6V 
(Note 9) 

Dynamic Power 

Supply Current 
(Note 10) 

leeo 

Vee = Max, Outputs Open 

OE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vee 

V|N = GND 

Total Power Supply 
Current (Note 12) 

le 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 

OE = GND 

One Bit Toggling 

V|N = Vcc-0.6V 
V|N = GND 



Vee = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 

OE = GND 

8 Bits Toggling 

V|N = Vee-0.6V 
V|N = GND 
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Switching Specifications Over Operating Range (Note 13) 


PARAMETER 

SYMBOL 

(NOTE 14) 

TEST 

CONDITIONS 

CD74LPT573 

CD74LPT573A 

CD74LPT573C 

UNITS 


MAX 

■msnani 

MAX 

■maiana 

MAX 

Propagation Delay 
DxtoOx 

fpLH, 

fpHL 

Cl = 50pF 

Rl = soon 

1.5 

8.0 

1.5 

5.2 

1.5 

m 

ns 

Propagation Delay 

LE to Ox 

tpLH, 

tpHL 


12.0 

2.0 

8.5 


5.5 

ns 

Output Enable Time 

OE to Ox 

tpZH, 

tpZL 

1.5 

9.5 

1.5 

6.5 

1.5 

5.5 

ns 

gumi 

fPHZ, 

tpLZ 

1.5 

6.5 

1.5 

5.5 

1.5 


ns 

Setup Time HIGH or 
LOW, Dx to LE 

tsu 

2.0 

- 


- 


- 

ns 

Hold Time HIGH or 
LOW, Dx to LE 

tH 

1.5 

- 

1.5 

- 

1.5 

- 

ns 

LE Pulse Width HIGH 
(Note 16) 

tw 


■ 


■ 

5.0 

■ 

ns 

Output Skew (Note 17) 

%K(0) 

- 

imiii 

- 

0.5 

- 

0.5 

ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 


5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is guaranteed but not tested. 

7- Vqh = Vcc • 0 ®V at rated current. 

8 . This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

■'2. Ic = Iquiescent + 'inputs + 'dynamic 
'c = 'cc + '^'cc DhNj + 'cCD (^CP/2 + fjNi) 

'CC = Quiescent Current 

Alec = f’ower Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cl = Load capacitance, Includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 



1.SV 

•ov 


•3V 

•1.5\ 

•OV 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 




FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 







SEMICONDUCTOR 


CD74LPT646, 

CD74LPT652 


December 1996 


Fast CMOS 3.3V 8-Bit Registered Transceivers 


Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Famiiies of Products 

• Supports 5V Toierant Mixed Signai Mode Operation 

- input Can Be 3V or 5V 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Exceiient Output Drive Capability: 

- Baianced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on Aii inputs 


Pinout 


CD74FCT646 
(QSOP, SOIC) 
TOP VIEW 


CPAB [T 
SAb [2 
DIr [3 

AoU 
AlU 
A2 [J 
AsE 
A 4 II 
AsE 

As 02 

A 7 OI 

GND [12 


^Vcc 

^CPBA 

^SBA 

2i]e 

^Bq 

HIbi 

jH B 2 

^83 

IUbs 
illBs 
13 Bs 
!llB7 


CD74LPT652 
(QSOP, SOIC) 
TOP VIEW 


CPAB [T 
SAB [2 
QAB [3 

AoE 

Ai E 

A 2 E 
A 3 E 
A4E 
AsE 
As Os 

A 7 OI 

GNOlii 


24|Vcc 

^CPBA 

^SBA 

^Bq 
iflBi 
i|] B2 
13 B3 
!11B4 
iUbs 

^Bs 

^B 7 


Description 

The CD74LPT646 and CD74LPT652 are designed with a 
bus transceiver with three-state D-type fiip-flops and controi 
circuitry arranged for multipiexed transmission of data 
directly from the data bus or from the intern al sto rage regis¬ 
ters. The CD74LPT652 utilizes GAB and GBA signals to 
control the transceiver functions. The CD74LPT646 utilizes 
the enable control (G) and direction pins (DIR) to control the 
transceiver functions. SAB and SBA control pins are used to 
select either real-time or stored data transfer. The circuitry 
used for select control will eliminate the typical decoding 
glitch that occurs in a multiplexer during the transition 
between real-time and stored data. A low input level selects 
real-time data and a high selects stored data. 

The CD74LPT646 and CD74LPT652 can be driven from 
either 3.3V or 5.0V devices allowing this device to be used 
as a translator in a mixed 3.3/5.0V system. 

Ordering Information 


CD74LPT646QM -40 to 85 24 Ld QSOP 

CD74LPT646AQM -40 to 85 24 Ld QSOP 

CD74LPT646CQM -40 to 85 24 Ld QSOP 

CD74LPT646M -40 to 85 24 Ld SOIC 

CD74LPT646AM -40 to 85 24 Ld SOIC 

CD74LPT646CM -40 to 85 24 Ld SOIC 

CD74LPT652QM -40 to 85 24 Ld QSOP 

CD74LPT652AQM -40 to 85 24 Ld QSOP 

CD74LPT652CQM -40 to 85 24 Ld QSOP 

CD74LPT652M -40 to 85 24 Ld SOIC 

CD74LPT652AM -40 to 85 24 Ld SOIC 

CD74LPT652CM -40 to 85 24 Ld SOIC 

NOTE; QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the 
obtain the variant in the tape and reel. 


TEMP. 
RANGE (®C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

24 Ld QSOP 

M24.15-P 

-40 to 85 

24 Ld QSOP 

M24.15-P 

-40 to 85 

24 Ld QSOP 

M24.15-P 

-40 to 85 

24 Ld SOIC 

M24.3-P 

-40 to 85 

24 Ld SOIC 

M24.3-P 

-40 to 85 

24 Ld SOIC 

M24.3-P 

-40 to 85 

24 Ld QSOP 

M24.15-P 

-40 to 85 

24 Ld QSOP 

M24.15-P 

-40 to 85 

24 Ld QSOP 

M24.15-P 

-40 to 85 

24 Ld SOIC 

M24.3-P 

-40 to 85 

24 Ld SOIC 

M24.3-P 

-40 to 85 

24 Ld SOIC 

M24.3-P 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users shouid foliow proper iC Handiing Procedures. 
Copyright © Harris Corporation 1996 o i < c 
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TRUTH TABLE (CD74LPT652) 









(NOTES 1,2) 




INPUTS 



DATA I/O 

FUNCTION/OPERATION 

GAB 

(SBA 

CPAB 

CPBA 

SAB 

SBA 

A 0 -A 7 


Isolation 

L 

H 

HorL 

HorL 



Input 

Input 

Store A and B Data 

L 

H 

t 

T 


■H 



Store A, Hold B 

X 

H 


HorL 

X 

X 

Input 

Unspecified 

Store A In Both Registers 

H 

H 

■■ 

T 

X (Note 2) 

X 

Input 

Output 
(Note 1) 
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TRUTH TABLE (CD74LPT652) (Continued) 









(NOTES 1,2) 




INPUTS 



DATA I/O 

FUNCTION/OPERATION 

GAB 

GBA 

CPAB 

CPBA 

SAB 

SBA 

Afl-Ay 

Bo-By 

Hold A, Store B 



H or L 

t 


X 

Unspecified 

Input 

Store B in Both Registers 

■1 

H 

r 

t 

B 

X (Note 2) 

Output 
(Note 1) 

Input 

Real Time B Data to A Bus 

L 

BUI 

ra 

X 

X 

L 

Output 

Input 

Stored B Data to A Bus 

L 

mi 

■B 

H or L 

X 

H 



Real Time A Data to B Bus 

H 

H 

X 

X 

L 

BB 

Input 

Output 

Stored A Data to B Bus 

H 

H 

H or L 

X 

H 




Stored A Data to B Bus 
and Stored B Data 
to A Bus 

H 

■ 

HorL 

HorL 

H 

H 

Output 

Output 


NOTES: 

1. The data output functions may be enabled or disabled by various signals at the G or DIR for the CD74LPT646 type and GAB or GBA for 
CD74LPT652 type inputs. Data input functions are always enabled, i.e., data at the bus pins will be stored on every LOW-to-HIGH tran¬ 
sition on the clock inputs. 

2. Select Control = L: clocks can occur simultaneously. 

Select Control = H: clocks must be staggered in order to load both registers. 

H = High Voltage Level 
L = Low Voltage Level 
X = Don1 Care 
T= LOW-to-HIGH transition 
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FIGURE 1. REAL-TIME TRANSFER BUS B TO A 



C074LPT646 

DIR 

s 

CPAB 

CPBA 

SAB 

SBA 


H 

L 

t 

X 

X 

X 


L 

L 

X 

t 

X 

X 


X 

H 

T 

t 

X 

X 

CD74LPT652 

GAB 

SBA 

CPAB 

CPBA 

SAB 

SBA 


X 

H 

T 

X 

X 

X 


L 

X 

X 

1 

X 

X 


L 

H 

t 

t 

X 

X 


FIGURE 3. STORAGE FROM A AND/OR B 


NOTE: 

3. Cannot transfer data to A bus and B bus simultaneously. 



CD74LPT646 

DIR 

B 

CPAB 

CPBA 

SAB 

SBA 


H 

L 

X 

X 

L 

X 

CD74LPT652 

GAB 

SBA 

CPAB 

CPBA 

SAB 

SBA 


H 

H 

X 

X 

L 

X 


FIGURE 2. REAL-TIME TRANSFER BUS A TO B 



CD74LPT646 DIR 6 CPAB CPBA SAB SBA 

(NOTE 3) L L XHorLX H 

H LHorLX H X 

CD74LPT652 GAB SBA CPAB CPBA SAB SBA 
H L HorLHorLH H 


RGURE 4. TRANSFER STORES DATA TO A AND/OR B 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

Ao-Ay 

Data Register A Inputs, Data Register B Outputs 

Bo-By 

Data Register B Inputs, Data Register A Outputs 

CPAB, CPBA 

Clock Pulse Inputs 

SAB, SBA 

Output Data Source Select Inputs 

DIR,S 

Output Enable Inputs (CD74LPT646) 

GAB,^ 

Output Enable Inputs (CD74LPT652) 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

operaung Conditions .'?^c 

Operating Temperature Range.-40OC to 850c Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed Ir) 'Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other condittons above those Indicated In the operational sections of this specification is not Implied. 

NOTE: 

4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 5) 

TEST CONDITIONS 


(NOTE 6) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 

V|H 

Guaranteed Logic HIGH Level 

Input HIGH Voltage 
(I/O Pins) 

V|H 

Guaranteed Logic HIGH Level 

Input LOW Voltage 
(Input and I/O Pins) 

V|L 

Guaranteed Logic LOW Level 

Input HIGH Current 
(Input Pins) 

•iH 

Vcc = Max 

V|N = 5.5V 

Input HIGH Current 
(I/O Pins) 

l|H 

Vcc = Max 

o 

o 

> 

H 

Z 

> 

Input LOW Current 
(Input Pins) 

l|L 

Vcc = Max 

V|N = GND 

Input LOW Current 
(I/O Pins) 

l|L 

Vcc = Max 

V|N = GND 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Output LOW Voltage 


Short Circuit Current 
(Note 8) 


Power Down Disable 


Input Hysteresis 


Vcc = Max 


Vcc = Max 


VoUT = 5.5V 


Vqut=gnd 



Vcc = Min, l||s| = -18mA 


Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 7) 


Vcc = 3.3V, V|N = V|H or Vil, Vq = 1.5V (Note 7) 


Vcc = Min, V|N = V|H or V|L |loH = '0.1mA 



Vcc = 3.0V, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


•oh = •3niA 


■OH = -8mA 


Iqh = -24mA 


IOL = 0.1mA 


Iql = 16mA 


•OL = 24mA 


Vcc = Max (Note 7), VouT = GND 


Vcc = OV, V|N or Vout ^-SV 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 

RH 

(NOTE 6) 

TYP 

MAX 

UNITS 

CAPACITANCE Ta = 25°C, f = 1 MHz 

input Capacitance 
(Note 10) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 10) 

Cqut 

Vqut = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Icc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vcc = Max 

V|N = Vcc-0.6V 
(Note 11) 


m 

30 

pA 

Dynamic Power 

Supply 
(Note 12) 

ICCD 

Vcc = Max, Outputs Open 
S=DIR = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

ic 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
= DIR = GND or 

gab=Sba=gnd 

One Bit Toggling 

V|N = Vcc • 0.6V 
V|N = GND 


0.6 

2.3 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 

S = DIR = GND or 

gab=Sba = gnd 

8 Bits Toggling 

V|N = Vcc-0.6V 
V|N = GND 


2.1 

4.7 

(Note 13) 

mA 


Switching Specifications Over Operating Range (note 15) 



CD74LPT646 


Propagation Delay 
Bus to Bus 


Output Enable Time 
G, DIR to Bus 


Output Disable Time 
G, DIR to Bus 


Propagation Delay 
Clock to Bus 


Propagation Delay 
SBA or SAB to Bus 


Setup Time HIGH or 
LOW, Bus to Clock 


Hold Time HIGH or 
LOW, Bus to Clock 


Clock Pulse Width 
HIGH or LOW 


CD74LPTXXX CD74LPTxxxA CD74LPTxxxC 

(NOTE 16) ---- 

TEST (NOTE 17) (NOTE 17) (NOTE 17) 

SYMBOL CONDITIONS MIN MAX MIN MAX MIN MAX UNITS 


*PLH, Cl = 50pF 
^PHL ^L “ 500Q 



tR Cl = 50pF 

Rl = soon 
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Switching Specifications Over Operating Range (note 15) (Continued) 


PARAMETER 

SYMBOL 

(NOTE 16) 

TEST 

CONDITIONS 

CD74LPTXXX 

CD74LPTXXXA 

CD74LPTxxxC 

UNITS 

■HI 

MAX 

(NOTE 17) 

MIN 

MAX 


MAX 

CD74LPT652 

Propagation Delay 

Bus to Bus 

IPLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

2.0 

■ 

B 

6.3 

1.5 

B 

ns 

Output Enable Time 

SM, GAB to Bus 

tPZH, 

IPZL 

2.0 

14.0 

2.0 

9.8 

1.5 

7.8 

ns 

Output Disable Time 

GBA, GAB to Bus 

tpHZ, 

tPLZ 

2.0 


B 

6.3 

1.5 

6.3 

ns 

Propagation Delay 

Clock to Bus 

IPLH, 

IPHL 

2.0 

g 

2.0 

6.3 

1.5 

B 

ns 

Propagation Delay 

SBA or SAB to Bus 

tPLH, 

tpHL 

2.0 

9.5 

2.0 

■ 

1.5 

6.2 

ns 

Setup Time HIGH or 

LOW, Bus to Clock 

*SU 

4.0 

- 

2.0 

- 

2.0 

- 

ns 

Hold Time HIGH or 

LOW, Bus to Clock 

1h 


■ 

1.5 

- 

1.5 

- 

ns 

Clock Pulse Width 

HIGH or LOW 

tw 

6.0 

■ 


■ 

B 

B 

ns 


NOTES; 

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is guaranteed but not tested. 

9- Vqh = Vcc ■ 0-6V at rated current. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input; all other inputs at Vcc GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. ic = Iquiescent + liNPUTS + Idynamic 

•c = Icc + DhNj + IcCD (Ncp ^CP/2 + f|N|) 

Ice = Quiescent Current (lcCL,'cCH and lcC2) 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nx = Number of TTL Inputs at Dh 

•cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. Propagafion Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

16. See test circuit and wave forms. 

17. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 5. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 


Cl = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut the 
Pulse Generator. 


DATA INPUT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



FIGURE 6. SETUP, HOLD, AND RELEASE TIMING 





FIGURE 8. ENABLE AND DISABLE TIMING 


FIGURE 9. PROPAGATION DELAY 




CD74LPT827 



Features 

• Advanced 0.6 micron CMOS Technology 

• Compatible with LCX^** Families of Products 

• Supports 5V Tolerant Mixed Signal Mode Operation 

- Input Can Be 3V or SV 

- Output Can Be 3V or Connected to 5V Bus 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 


Description 

The CD74LPT827 is a 10-bit wide non-inverting bus driver 
providing high-performance bus interface buffering for wide 
address/data paths or buses carrying parity. The 10-bit buff¬ 
ers have NAND-ed output enables for maximum control flex¬ 
ibility. They are designed for high-capacitance load drive 
capability, while providing low-capacitance bus loading at 
both inputs and outputs. 

The CD74LPT827 can be driven from either 3.3V or 5.0V 
devices allowing this device to be used as a translator in a 
mixed 3.3/5.0V system. 

Ordering Information 


PART NUMBER (°C) PACKAGE NO. 

CD74LPT827AQM -40 to 85 24 Ld QSOP M24.15-P 

CD74LPT827BQM -40 to 85 24 Ld QSOP M24.15-P 

CD74LPT827CQM -40 to 85 24 Ld QSOP M24.15-P 

CD74LPT827AM -40 to 85 24 Ld SOIC M24.3-P 

CD74LPT827BM -40 to 85 24 Ld SOIC M24.3-P 

CD74LPT827CM -40 to 85 24 Ld SOIC M24.3-P 

NOTE: QSOP Is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 



Pinout 


CD74LPT827 
(QSOP. SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users shouid follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4258 
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Functional Block Diagram 


Y2 Ya Y 4 Yg Yg 



Dq O') Da D3 D4 Dg Dg 


TRUTH TABLE (NOTE 1) 



1. H = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 
Z = High Impedance 


Pin Description 


PIN NAME 

DESCRIPTION 

CEn 

Output Enable Input (Active LOW) 

Dq - Dg 

10-Bit Data Inputs 

Yo-Yg 

10-Bit Data Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA qsop Package. 75 

Operating Conditions . '?W 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated in the operational sections of this specification Is not Implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 2-7V to 3.6V 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 2.2 

(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State Output 
Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


V|H 

Guaranteed Logic HIGH Level 

V|H 

Guaranteed Logic HIGH Level 

V|L 

Guaranteed Logic LOW Level 

l|H 

Vcc = Max 

V|N = 5.5V 

l|H 

Vcc = Max 

< 

z 

II 

o 

l|L 

Vcc = Max 

V|n = gnd 

•iL 

Vcc = Max 

V|n = gnd 

•OZH 

Vcc = Max 

VqUT = 6.5V 

•OZL 

Vcc = Max 

VqUT = GND 

V|K 

Vcc = Min, l|fg =-18mA 


Output LOW Voltage 



Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 


Vcc = 3.3V, V|N = V|H or V|l, Vq = 1.5V (Note 5) 


Vcc = Min, V|N = V|H or Vjl 


Vcc = 3.0V, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


•oH = -0.1mA 


•oh = -3mA 


•OH = ■S'TiA 


Iqh = -24mA 


IOL= 0.1mA 


•OL = 16mA 


•OL = 24mA 
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CD74LPT827 


Electrical Specifications (Continued) 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


Short Circuit Current 
(Note 6) 


Power Down Disable 


Input Hysteresis 


Vqc = Max (Note 5), Vout — GND 


•off Vcc = OV, V|N or Vqut ^ 4.5V 


Vh 


CAPACITANCE Ta = 25°C, f = 1 MHz 


V,N = 0V 


Input Capacitance 
(Note 8) 

C|N 

Output Capacitance 
(Note 8) 

CouT 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Suppiy Current 


Quiescent Power 
Suppiy Current TTL 
inputs HiGH 


Dynamic Power 
Suppiy 
(Note 10) 


Total Power Supply 
Current (Note 12) 



Vcc = Max 


Alec Vcc = Max 


•cCD Vcc = Max, Outputs Open 
5Ex = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
QEx = GND 
One Bit Toggling 



Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cyde 
QEx = GND 
10 Bits Toggling 


V|N = GND 
or Vcc 


V|N = Vcc-0.6V 
(Note 9) 


V|N = Vcc 
V|N = GND 


V|N = Vcc-0.6V 
V|N = GND 


V|N = Vcc-0.6V 
V|N = GND 


(NOTE 4) 

TYP MAX UNITS 




2.1 4.7 mA 

(Note 11) 
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Switching Specifications Over Operating Range (note 13) 



(NOTE 14) 
TEST 

SYMBOL CONDITIONS 


CD74LPT16827A 


CD74LPT16827B 


Propagation Delay 

Dxx to Yx 

IpLH, 

tpHL 

Cl = 50pF 

Rl = soon 

1.5 

6.5 

1.5 

Output Enable Time 
OExtoYx 

tpZH, 

tpZL 


1.5 

9.5 

1.5 

Output Disable Time 
(Note 16) 

OExtoYx 

♦PHZ, 

tpLZ 


1.5 

8.5 

1.5 


CD74LPT16827C 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7- Vqh = Vcc ■ 0.6V at rated current. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = IquIESCENT + IlNPUTS + lOYNAMIC 

Ic = ICC + '^•CC •OhNt + IcCD (fcp/2 + f|N|) 

Ice = Quiescent Current (lccL.lcCH aod Iccz) 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2-7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 
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Test Circuits and Waveforms 



NOTE: 

17. Pulse Generator for All Pulses: Rate s 1 .OMHz; Zqui ^ 50^: 
tf, tr i 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 
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CMOS LOGIC 



OCTAL 5V FCT CMOS LOGIC AND 
5V FCT WITH 25Q SERIES RESISTOR 


PAGE 


Selection Guide . 
Data Sheets 

CD29FCT52T 

CD29FCT520T 

CD74FCT138T, 

CD74FCT238T 

CD74FCT139T, 

CD74FCT239T 

CD74FCT151T, 

CD74FCT251T, 

CD74FCT2151T 

CD74FCT153T, 

CD74FCT253T, 

CD74FCT2153T, 

CD74FCT2253T 

CD74FCT157T, 

CD74FCT257T, 

CD74FCT2157T, 

CD74FCT2257T 

CD74FCT240T, 

CD74FCT241T, 

CD74FCT244T, 

CD74FCT540T, 

CD74FCT541T, 

CD74FCT2240T, 

CD74FCT2241T, 

CD74FCT2244T, 

CD74FCT2541T 

CD74FCT245T, 

CD74FCT640T, 

CD74FCT2245T 

CD74FCT273T, 

CD74FCT2273T 

CD74FCT373T, 

CD74FCT533T, 

CD74FCT573T, 

CD74FCT2373T, 

CD74FCT2573T 


Fast CMOS Registered Transceiver... 
Fast CMOS Multilevel Pipeline Register 
Fast CMOS 1-of-8 Decoders. 

Fast CMOS Dual 1-of-4 Decoders. 

Fast CMOS 8-Input Multiplexers. 


High-Speed CMOS Dual 4-Input Multiplexers 


Fast CMOS Quad 2-Input Multiplexers 


Fast CMOS Octal Buffer and Line Drivers. 


Fast CMOS Octal Bidirectional Transceivers .... 

Fast CMOS Octal D Flip-Flops with Master Reset 
Fast CMOS Octal Transparent Latches. 


4-3 

4-7 
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4-34 

4-39 

4-44 

4-51 

4-57 

4-62 


4-1 


OCTAL 5V FCT 
5V FCT 250 




















Octal 5V FCT CMOS Logic and 250 Series Resistor (continued) 
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CD74FCT374T, Fast CMOS Octal D Registers (Three-State). . 4-69 
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CD74FCT2574T 

CD74FCT377T Fast CMOS Octal D Flip-Flop with Clock Enable. 4-75 

CD74FCT399T Fast CMOS Quad Dual-Port Register. 4-80 

CD74FCT521T Fast CMOS 8-Bit Identity Comparator. 4-85 

CD74FCT543T, Fast CMOS Latched Transceivers. 4-90 

CD74FCT544T, 

CD74FCT2543T 

CD74FCT623T Fast CMOS Octal Bus Transceiver (Three-State). 4-96 

CD74FCT646T, Fast CMOS Octal Registered Transceivers. 4-101 

CD74FCT648T, 

CD74FCT651T, 

CD74FCT652T, 

CD74FCT2646T, 

CD74FCT2652T 

CD74FCT821T, Fast CMOS Bus Interface Registers. . 4-110 

CD74FCT823T, 

CD74FCT825T, 

CD74FCT2821T, 

CD74FCT2823T 

CD74FCT827T, Fast CMOS 10-Bit Buffers. 4-117 

CD74FCT828T, 

CD74FCT2827T, 

CD74FCT2828T 

CD74FCT841T, Fast CMOS Bus Interface Latches. 4-123 

CD74FCT843T, 

CD74FCT845T, 

CD74FCT2841T 

CD74FCT861T, Fast CMOS Bus Transceivers. 4-129 

CD74FCT863T, 

CD74FCT864T 
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PART NUMBER 

DESCRIPTION 

BLANK 

CD29FCT520T 

Fast CMOS Multilevel Pipeline Register 


CD29FCT52T 

Fast CMOS Registered Transceivers 

IB 

CD74FCT138T 

Fast CMOS 1-of-8 Decoder 

X 

CD74FCT139T 

Fast CMOS Dual 1-of-4 Decoder 

X 1 

CD74FCT151T 

8-Input Multiplexer 

IQI 

CD74FCT153T 

High-Speed CMOS Dual 4-Input 
Multiplexer 

X 

CD74FCT157T 

Fast CMOS Quad 2-Input Multiplexer 

X 

CD74FCT2151T 

Fast CMOS 8-Input Multiplexer 

mm 

CD74FCT2153T 

High-Speed CMOS Dual 4-Input 
Multiplexer 

■ 

CD74FCT2157T 

Fast CMOS Quad 2-Input Multiplexer 

X 

CD74FCT2240T 

Fast CMOS Octal Buffer and Line Drivers 

■ 

CD74FCT2241T 

Octal Buffer and Line Drivers 

X 

CD74FCT2244T 

Fast CMOS Octal Buffer and Line Drivers 

X 

CD74FCT2245T 

Fast CMOS Octal Bidirectional 
Transceivers 

■ 

CD74FCT2253T 

High-Speed CMOS Dual 4-Input 
Multiplexer 

■ 

CD74FCT2257T 

Fast CMOS Quad 2-Input 

Multiplexer 

X 

CD74FCT2273T 

Fast CMOS Octal D Flip-Flop with Master 
Reset 

■ 

CD74FCT2373T 

Fast CMOS Octal Transparent Latches 

X 

_1 

CD74FCT2374T 

Fast CMOS Octal D Registers 
(Three-State) 

■ 

CD74FCT238T 

Fast CMOS 1-of-8 Decoder 


CD74FCT239T 

Fast CMOS Dual 1-of-4 Decoder 

mm 

CD74FCT240T 

Fast CMOS Octal Buffer and Line Drivers 

IB 

CD74FCT241T 

Fast CMOS Octal Buffer and Line Drivers 

mm 

CD74FCT244T 

Fast CMOS Octal Buffer and Line Drivers 

IB! 

CD74FCT245T 

Fast CMOS Octal Bidirectional 
Transceivers 

■ 


SPEED GRADE (X) 



CD74FCT251T 


Fast CMOS 8-Input Multiplexer 


X 


4160 
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OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 250 SERIES RESISTOR (Continued) 


SPEED GRADE (X) 


PART NUMBER 

DESCRIPTION 

CD74FCT253T 

High-Speed CMOS Dual 4-Input 
Multiplexer 

CD74FCT2541T 

Fast CMOS Octal Buffer and Line Drivers 

CD74FCT2543T 

Fast CMOS Latched 

Transceivers 

CD74FCT2573T 

Fast CMOS Octal Transparent Latches 

CD74FCT2574T 

Fast CMOS Octal D Registers 
(Three-State) 

CD74FCT257T 

Fast CMOS Quad 2-Input 

Multiplexer 

CD74FCT2646T 

Fast CMOS Octal Registered 
Transceivers 

CD74FCT2652T 

Fast CMOS Octal Registered 
Transceivers 

CD74FCT273T 

Fast CMOS Octal D Flip-Flop with Master 
Reset 

CD74FCT2821T 

Fast CMOS Bus Interface 

Registers 

CD74FCT2823T 

Fast CMOS Bus Interface 

Registers 

CD74FCT2827T 

Fast CMOS 10-Bit Buffers 

CD74FCT2828T 

Fast CMOS 10-Bit Buffers 

CD74FCT2841T 

Fast CMOS Bus Interface 

Latches 

CD74FCT373T 

Fast CMOS Octal Transparent Latches 

CD74FCT374T 

Fast CMOS Octal D Registers 
(Three-State) 

CD74FCT377T 

Fast CMOS Octal D Flip-Flop with Clock 
Enable 

CD74FCT399T 

Fast CMOS Quad Dual-Port Register 

CD74FCT521T 

Fast CMOS 8-Bit Identity Comparator 

CD74FCT533T 

Fast CMOS Octal Transparent Latches 

CD74FCT534T 

Fast CMOS Octal D Registers 
(Three-State) 

CD74FCT540T 

Fast CMOS Octal Buffer and Line Drivers 

CD74FCT541T 

Fast CMOS Octal Buffer and Line Drivers 

CD74FCT543T 

Fast CMOS Latched 

Transceivers 

CD74FCT544T 

Fast CMOS Latched Transceivers 
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OCTAL 5V FCT CMOS LOGIC AND 5V FCT WITH 250 SERIES RESISTOR (Continued) 


SPEED GRADE (X) 


PART NUMBER 

DESCRIPTION 

CD74FCT573T 

Fast CMOS Octal Transparent Latches 

CD74FCT574T 

Fast CMOS Octal D Registers 
(Three-State) 

CD74FCT623T 

Fast CMOS Octal Bus Transceiver 
(Three-State) 

CD74FCT640T 

Fast CMOS Octal Bidirectional 
Transceivers 

CD74FCT646T 

Fast CMOS Octal Registered 
Transceivers 

CD74FCT648T 

Fast CMOS Octal Registered 
Transceivers 

CD74FCT651T, 

Fast CMOS Octal Registered 

CD74FCT2652T 

Transceivers 

CD74FCT652T 

Fast CMOS Octal Registered 
Transceivers 

CD74FCT821T 

Fast CMOS Bus Interface Registers 

CD74FCT823T 

Fast CMOS Bus Interface Registers 

CD74FCT825T 

Fast CMOS Bus Interface Registers 

CD74FCT827T 

Fast CMOS 10-Bit Buffers 

CD74FCT828T 

Fast CMOS 10-Bit Buffers 

CD74FCT841T 

Fast CMOS Bus Interface Latches 

CD74FCT843T 

Fast CMOS Bus Interface Latches 

CD74FCT845T 

Fast CMOS Bus Interface Latches 

CD74FCT861T 

Fast CMOS Bus Transceivers 

CD74FCT863T 

Fast CMOS Bus Transceivers 

CD74FCT864T 

Fast CMOS Bus Transceivers 
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SEMICONDUCTOR 


CD29FCT52T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatibie With Bipoiar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• TTL input and Output Leveis 

• Extremeiy Low Static Power 

• Hysteresis on Aii inputs 

Ordering Information 

TEMP. PKG. 

PART NUMBER RANGE (°C) PACKAGE NO. 

CD29FCT52ATM -40 to 85 24 Ld SOIC M24.3-P 

CD29FCT52ATQM -40 to 85 24 Ld QSOP M24.15-P 

CD29FCT52BTM -40 to 85 24 Ld SOIC M24.3-P 

CD29FCT52BTQM -40 to 85 24 Ld QSOP M24.15-P 

NOTE: QSOP is commonly known as SSOR 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


Pinout 


Fast CMOS Registered Transceiver 


Description 

The CD29FCT52T is an 8-bit registered transceiver 
designed with two 8-bit back-to-back registers to store data 
flowing in both directions between two bidirectional buses. 
Separate clock enable and three-state output enable signals 
are provided for each register. 


CD29FCT52T 
(QSOP, SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Harris Corporation 1996 ' 
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Functional Block Diagram 


CD29FCT52T 


Do 

CE CP 

Qo 

Di 


Q1 

Da 


Qa 

Da 

A REGISTER 

Qa 

D4 


04 

Ds 


Qs 

Do 


Qs 

D7 


Q7 

QO 


Do 

Qi 


Di 

Qa 


Da 

Qa 

B REGISTER 

Da 

Q4 


D4 

Qs 


Ds 

Qo 


Ds 

Q7 

CE CP 

Dr 


TRUTH TABLE (NOTE 1) 


tNPUTS 


FUNCTION 


Hold Data 


Load Data 


NOTE; 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
NO = No Change 
t = LOW-to-HIGH Transition 


INTERNAL 


Qn 


NO 


FUNCTION 


Disable Outputs 


Enable Outputs 


OUTPUT CONTROL TABLE 


INTERNAL Y-OUTPUTS 


On CD29FCT52T 


Z 
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Absoiute Maximum Ratings 

DC Input Voltage. 

.-0.5V to 7.0V 

Thermai Information 

Thermal Resistance (Typical, Note 2) 

0ja(°C/W) 

DC Output Current. 

.120mA 

SOIC Package. 

75 

Operating Conditions 

Operating Temperature Range. 

.-40°C to 85®C 

QSOP Package.. 

Maximum Junction Temperature. 

Maximum Storage Temperature Range. 

100 

.150°C 

.. .-65°Cto150°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only. 

Supply Voltage to Ground Potential 

Outputs and D/0 Only. 

.-0.5V to 7.0V 

.-0.5V to 7.0V 

Maximum Lead Temperature (Soldering 10s)... 
(Lead Tips Only) 

.300°C 


CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 


NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 

Electrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40'’C to 85°C, Vqc 'o 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 



Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|N = -18mA 


Vcc = Max (Note 5), 
Vout=gnd 


Vcc = GND,Vout = 4.5V 



CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 6) 

C|N 

< 

z 

II 

o 

< 


- 

6 

10 

PF 

Output Capacitance 
(Note 6) 

Gout 

Vqut = ov 



8 

12 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Icc 

Vcc = Max 

V|fj = GND or Vcc 

■ 

0.1 

500 

im 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|n = 3.4V 
(Note 7) 

- 

0.5 

2 

mA 

Supply Current per 
Input per MHz 
(Note 8) 

•ccD 

Vcc = Max, Outputs Open 
OEAorOEB = GND 

One Input Toggling 

50% Duty Cycie 

V|N = Vcc 

V|N = GND 

■ 

0.15 

0.25 

m/V 

MHz 

Total Power Supply 
Current (Note 10) 

ic 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
5EAorOEB = GND 
f| = 5MHz 

One Bit toggling 

V|N = Vcc 

V|N = GND 

■ 

1.5 

3.5 

(Note 9) 

mA 

V|N = 3.4V 

V|N = GND 

■ 

2 

5.5 

(Note 9) 

mA 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
OEAorOEB = GND 

Eight Bits Toggling 
f| = 2.5MHz 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

3.8 

7.3 

(Note 9) 

mA 

V|N = 3.4V 

V|N = GND 


6 

16.3 
(Note 9) 

mA 
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Switching Specifications Over Operating Range 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc O'" ®ND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. Ic = IqUIESCENT + hNPUTS + IdYNAMIC 

Ic = Icc + ^Icc + IcCD (fcp/2 + flN|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and ail frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum iimits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 




(NOTE 11) 

TEST 

CONDITIONS 


Propagation Delay 
CPA, CPB, to A|\j, B|sj 


Output Ena ble Time 
OEA, OEB, to Afg, Bfg 


Output Disa ble Time 
OEA, OEB, to Ah, Bh 
(N ote 13) 


Set-up Time HIGH or 
LOW, An, Bn to CPA, CPB 


Hold Time HIGH or 
LOW, An, Bn to 
CPA, CPB 


Set-up Tim e HiGH or LOW, 
CEA, CEB to CPA, CPB 


Hold Time HIGH or LOW, 
CEA, CEB to CPA, CPB 


Pulse Width HIGH or 
LOW, CPA or CPB 
(Note 13) 
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Test Circuits and Waveforms 

Vcc 



SWITCH POSITION 


TEST 

tPLZ. tPZL 

tpHZ. tPZH. tPLH. tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|, = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqui- of the 
Pulse Generator. 


14. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TIMING INPUT 


tsu Ih 


ASYNCHRONOUS y - 

CONTROL -5 f- 

PRESET, CLEAR, ETC. — 

SYNCHRONOUS CONTROL -ft-' —« 

PRESET, CLEAR, 

CLOCK ENABLE, ETC. 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



HGURE 3. PULSE WIDTH 


CONTROL INPUT 


ENABLE 


OUTPUT switchXI ^ 
NORMALLY LOW CLOSED \1-5V 


OUTPUT SWITCH f. 
NORMALLY HIGH OPEN 

^OV 



3V 

— 

1.SV 

— 

OV 


3EV 


VoL 

0.3V 

rT 

^OH 

<1 

OV 


SAME PHASE 
INPUT TRANSITION 


tpLH tpHL I 


OPPOSITE PHASE 
INPUT TRANSITION 



tpLH |tpHL 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD29FCT520T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pinout and Function Compatibie 
with iDT29FCT520, QS29FCT520 and AMD's Am29520 

• Four 8-bit High-Speed Registers 

• Hoid, Transfer, and Load instructions 

• Dual Two-Levei or Single Four-Level Pipeline Operation 

• TTL input and Output Levels, Reducing Probiematic 
Ground Bounce 

• High Output Drive.ioL = 48mA 

• Extremely Low Static Power .1mW(Typ) 


Fast CMOS Multilevel Pipeline Register 


Description 

These devices are multilevel pipeline registers containing 
four 8-bit positive triggered registers which can be config¬ 
ured as a dual 2-level or a single 4-levei pipeline. These 
products are designed for use as temporary storage or for 
storage delays in pipelined systems. When data is entered 
into the first level (I = 2 or I = 1) of the CD29FCT520T, the 
existing data in the first level is moved to the second level. 
The I = 3 shift instruction puts the registers on hold. 


Ordering information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD29FCT520ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD29FCT520ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD29FCT520BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD29FCT520BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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4-13 


OCTAL 5VFCT 
5V FCT 25Q 






























CD29FCT520T 


Functional Block Diagram 




OCTAL 
REGISTER A1 


OCTAL 
REGISTER A2 


OCTAL 
REGISTER B1 


OCTAL 
REGISTER B2 


Register Selection 



REGISTER 


02 


01 


A2 


Ai 


*Yo-Y7 

Pin Descriptions 


PIN NAME 

DESCRIPTION 

OE 

Output Enable Input (Active LOW) for 
Three-State Output Port 

CLK 

Clock Input. Enter Data into Registers on 
LOW-to-HIGH Transistions 

' 0 . h 

Instruction Inputs 


A 2 , Bi, or 62 Data to be Avaialbe at the 
Output Ports 

Register Inputs 
Register Outputs 
Ground 
Power 


CD29FCT520T Data Loading (Note 1) 


FIGURE 1. DUAL 2-LEVEL 

NOTE: l = 3forhold. 



IsO 

FIGURE 2. SINGLE 4-LEVEL 
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CD29FCT520T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 1) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

Operating Conditions mSI'SS Tenipeiatu™. 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses atmve those listed In ‘Absolute Maidmum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated in the operadonal sections of this specITicalion is not implied. 


1. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


DC ELECTRICAL SPECIHCATIONS Over the Operating Range, Ta = -40°C to 85°C, Vqc 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C|n V|n = OV 

(Note 6) 


Output Capacitance Cout Vqut = OV 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 


Vcc = V|N = V|H or V|L 


Vcc = Min, V|N = V|H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


VCC = Max 


Vcc “ Min, l|fij = -18mA 


Vcc = Max (Note 5), 
Vout = GND 


Vcc = GND,Vout = 4.5V 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 


Total Power Supply 
Current (Note 10) 




Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
OE = GND 
One Input Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open V|n = Vcc 
10MHz, 50% Duty Cycle |V|n = GND 
OE = GND 
Eight Bits Toggling 
f| = 5MHz, 50% Duty Cycle 



V|N = Vcc 
V|N = GND 


Vcc = Max, Outputs Open | V|n = Vcc 
fcp = 10MHz, 50% Duty Cycle | V|n = GND 
OE = GND 
One Bit Toggling 
f| = 5MHz, 50% Duty Cycle 


V|n = 3.4V 
V|N = GND 


V|N = Vcc 


V|n = 3.4V 
V|N = GND 
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CD29FCT520T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 11) 
TEST 

CONDITIONS 

Propagation Delay 

CLKtoYx 

tPLH. 

tPHL 

Cl = 50 pF 

Rl = 500£2 

Propagation Delay 

So or S-| to Yx 

*PLH. 

*PHL 


Setup Time HIGH 
orLOWDxtoCLK 

tsu 


Hold Time HIGH 
orLOWDxtoCLK 

tH 


Setup Time HIGH 
orLOWIo orli toCLK 

tsu 


Hold Time HIGH 
orLOWloorli toCLK 

‘H 


Output Enable Time 

OE to Yx 

tpZH. 

tpZL 


Output Disable Time 

OE to Yx 
(Note 13) 

tpHZ, 

tpLZ 


Clock Pulse Width 

HIGH or LOW 
(Note 13) 

tw 


NOTES: 



ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 



2. For conditions shown as Max or Min, use appropriate vaiue specified under Eiectricai Specifications for the appiicable device type. 

3. Typicai vaiues are at Vcc = 5.0V, 25°C ambient and maximum loading. 

4. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

5. This parameter is determined by device characterization but is not production tested. 

6. Per TTL driven input (Vjn = 3.4V, control inputs only); all other inputs at Vcc or GND. 

7. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

8. Values for these conditions are examples of the Ice tonnula. These limits are guaranteed but not tested. 

9- Ic = Iquiescent + 'inputs + 'dynamic 
' c = 'cc + ^'cc DhNt + 'cCD (fcp/2 + f|N|) 

'cc = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nf = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

10. See test circuit and wave forms. 

11. Minimum limits are guaranteed but not tested on Propagation Delays. 

12. This parameter is guaranteed but not production tested. 
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CD29FCT520T 


Test Circuits and Waveforms 



SWITCH POSITION 


tp|_2, tpzL CIOSBd 

*PHZ. tpZH. <PLH. tPHL OpSP 

DEFINITIONS: 

C|, = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 


13. Pulse Generator for All Pulses; Rate ^ 1.0MHz; Zout^ 50£1; 
tf, tr ^ 2.5ns. 

FIGURE 3. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 4. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE 


OUTPUT SWITCH \ 
NORMAUY LOW CLOSED iff-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



SAME PHASE 
INPUT TRANSITION 


tpHLI 


OPPOSITE PHASE 
INPUT TRANSITION 



tpLH I tpHL 


FIGURE 6. ENABLE AND DISABLE TIMING 


FIGURE 7. PROPAGATION DELAY 
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J3d AS1V130 






CD74FCT138T, 

CD74FCT238T 


December 1996 

Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• TTL Input and Output Levels 

• Extremely Low Static Power 

• Hysteresis on All inputs 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (^C) 

PACKAGE 

PKG. 

NO. 

CD74FCT138TM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT138ATM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT138CTM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT138TNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT138ATNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT138CTNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT138TQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT138ATQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT138CTQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT238TM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT238ATM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT238CTM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT238TNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT238ATNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT238CTNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT238TQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT238ATQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT238CTQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


Fast CMOS 1-of-8 Decoders 


Description 

These high-speed decoders accept three binary weighted 
inputs (Aq, Ai , A 2 ) and gives eight mutually exclusive active 
LOW outputs (O 0 -O 7 : CD74FCT138T) or active HIGH out¬ 
puts (O 0 -O 7 : CD74FCT238T) when enabled. Tl^se^evices 
contain three enable inputs, two active LOW (Ei, E 2 ) and 
one active HIGH (E 3 ). On the CD74FCT138T all outputs will 
be HIGH and^n the CD74FCT238T all outputs will be LOW, 
except when Ei and E 2 are LOW and E 3 is HIGH. 


Pinouts 


CD74FCT138T, 
(QSOP, SOIC) 



TOP VIEW 


Ao[I 


iHVcC 

Ai [2 


iUDo 

A2II 


13 Oi 

Ei [4 


2^02 

62 E 


12] ©3 

EsE 


1304 

57 E 


13 ©5 

GND [T 


3 Os 

CD74FCT238T 



(QSOP, SOIC) 



TOP VIEW 


AoE 

- KJ - 

mvcc 

Ai [2 


iHoo 

A2E 


igoi 

El E 


1^02 

E2 E 


iHoa 

EsE 


1304 

07E 


j^Os 

GND [7 


3 06 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. pUg |v|umber 4158.2 

FAST“ is a trademark of Fairchild Semiconductor. a -to 

Copyright © Harris Corporation 1996 4-18 
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OCTAL 5V FCT 
5V FCT 250 




































































































































































CD74FCT138T, CD74FCT238T 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

CD74FCT138T PRODUCT PIN DESCRIPTION 

A 0 -A 2 

Address Inputs 

C1.E2 

Enable Inputs (Active LOW) 

E3 

Enable Input (Active HIGH) 


Outputs (Active LOW) 

CD74FCT238T PRODUCT PIN DESCRIPTION 

A 0 -A 2 

Address Inputs 

E1.E2 

Enable Inputs (Active LOW) 

E3 

Enable Input (Active HIGH) 

O 0 -O 7 

Outputs (Active HIGH) 


























CD74FCT138T, CD74FCT238T 


Absolute Maximum Ratings Thermai Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA i e Lead SOIC (150 mil) Package. 110 

16 Lead SOIC (300 mil) Package. 97 

Operating Conditions 16 Lead qsop Package. 140 

Operating Temperature Range.-40°C to 85°C Temperature^.. 150°C 

Supply Voltage to Ground Potential Maxmum Storage Temperature Range .-65°C to 150°C 

Inputs and Vcc Only.-0.5V to 7.0V Maximum Lead Temperature (Soldering 10s).300°C 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION; Stresses atxrve those listed In “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated In the operational sections of this specification is not implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Vcc = Min, V|N = V|H or V|L I Iqh = 5.0mA 


Vcc ~ Min, V|M = V|H or V|l I Iql = 48mA 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|fv| = -18mA 


Vcc = Max (Note 5), 
Vqut = GND 


Vcc = GND, Vqut = 4-5V 


V|N = Vcc 


V|N = GND 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


input Capacitance 
(Note 6) 


Output Capacitance 
(Note 6) 


Cqut Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 


Total Power Supply 
Current (Note 10) 




Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
One Input Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fcp = I^Hz, 50% Duty Cycle 
Toggle El, E2, or E3 
One Bit toggling 


V|f 4 = GND or Vcc 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 
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CD74FCT138T, CD74FCT238T 


Switching Specifications Over Operating Range 



3. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the applicable device type. 

4. Typical values are at = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

10. ic ='quiescent +'inputs + Idvnamic 

'c = 'cc + ^'cc DhNt + 'cCD (fcp/2 + f|N|) 

'cc = Quiescent Current 

Alec = f’ower Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Ny = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fo = Output Frequency 
No = Number of Outputs at fo 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 
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CD74FCT138T, CD74FCT238T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


-0^0—7.0V 

[soon 


I-|W 

SOpF 

T ^ 

Cl 4 


NOTE: 

13. Pulse Generator for All Pulses; Rate < 1 .OMHz; Zqut ^ 50fl; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

tPLZ. tpZL 

tpHZ. tpZH. tpLH. tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut 
P ulse Generator. 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 





s_ 


>PHL 






iJHt 



FIGURE 2. PROPAGATION DELAY 
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OCTAL 5V FCT 
5V FCT 250 






fp 


SEMICONDUCTOR 


CD74FCT139T, 

CD74FCT239T 


December 1996 


Fast CMOS Dual 1-of-4 Decoders 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatibie with Bipolar 
FAST''** Series at a Higher Speed and Lower Power 
Consumption 

• TTL input and Output Leveis 

• Extremeiy Low Static Power 

• Hysteresis on Aii Inputs 


Ordering Information 


TEMP. 

PART NUMBER RANGE (^C) 


CD74FCT139TM 


CD74FCT139ATM 


CD74FCT139CTM 


CD74FCT139TNM 


CD74FCT139ATNM 


CD74FCT139CTNM 


CD74FCT139TQM 


CD74FCT139ATQM 


CD74FCT139CTQM I -40 to 85 


CD74FCT239TM 


CD74FCT239ATM 


CD74FCT239CTM 


CD74FCT239TNM 


CD74FCT239ATNM 


CD74FCT239CTNM 


CD74FCT239TQM 


CD74FCT239ATQM 


CD74FCT239CTQM 


Description 

These are high-speed, two independent, 1-of-4 decoders. 
Each decoder accepts two binary weighted inputs (Aq, Ai) 
and gives four mutually exclusive active LOW outputs (Oq- 
O 3 : CD74FCT139T) or active HIGH outputs (O 0 -O 3 : 
CD74FCT239T). There is one active LOW enable (E) for 
each decoder. For the CD74FCT139T all outputs are forced 
HIGH, andjor the CD74FCT239T all outputs are forced 
LOW when I is HIGH. 


NOTE: QSOP is commonly known as 
When ordering, use the entire part 
obtain the variant in the tape and reel. 


PKG. 

PACKAGE NO. 


IBLdSOIC M16.3-P 


ISLdSOIC M16.3-P 


IBLdSOIC M16.3-P 


ISLdSOIC M16.15-P 


IBLdSOIC M16.15-P 


16LdSOIC M16.15-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


16LdSOIC M16.3-P 


16LdS01C M16.3-P 


16LdSOIC M16.3-P 


16LdSOIC M16.15-P 


16LdSOIC M16.15-P 


16LdSOIC M16.15-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


SSOR 

number. Add the suffix 96 to 


Pinouts 


CD74FCT139T 
(QSOP, SOIC) 
TOP VIEW 



CD74FCT239T 
(QSOP, SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. aoa 
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CD74FCT139T, CD74FCT239T 


Functional Block Diagram 


CD74FCT139T 


AoA Aia 



Aob Aib 



5oa 5ia S2A SsA 5 ob ®ib 


CD74FCT139T TRUTH TABLE (NOTE 1) 


INPUTS OUTPUTS 


Aq Ai 5o 


H 


Pin Descriptions 


O 2 


CD74FCT239T TRUTH TABLE (NOTE 1) 


PIN NAME 

DESCRIPTION 

CD74FCT139T 

Ao. Ai 

Address Inputs 

E 

Enable Inputs (Active LOW) 

5o'®3 

Outputs (Active LOW) 

CD74FCT239T 

A 0 .A 1 

Address Inputs 

E 

Enable Inputs (Active LOW) 

O 0 -O 3 

Outputs (Active HIGH) 


1 . H = HIGH Voltage Level 
L a LOW Voltage Level 
X a Don't Care 
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CD74FCT139T, CD74FCT239T 


Absolute Maximum Ratings Thermai Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA 16 Lead 150 mil SOIC Package ... 

16 Lead 300 mil SOIC Package ... 

Operating Conditions 16 Lead qsop Package. 


ejA(°c/w) 


Operating Temperature Range.-40°C to 85°C Junction Temperature^.. 150°C 


Supply Voltage to Ground Potential Storage Temperature Range ... .-650C to 150°C 

Inputs and Vcc Only.-0.5V to 7.0V Maximum Lead Temperature (Soldering 10s).SOO^C 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In "Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 
the device at these or any other conditions above those Indicated in the operational sections of this specification is not Implied. 


2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 
TYP 


UNITS 


DC ELECTRICAL SPECIRCATIONS Over the Operating Range, Ta = -40®C to 85°C, Vcc = 5.0V ± 5% 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C|n V|n = OV 

(Note 6) 


Output Capacitance Gout Vqut = OV 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 



Vcc “ Min, ViN = V|n or Vjl 


Vcc = Min, V|N = V(H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|N = -18mA 


Vcc = Max (Note 5), 
Vout = gnd 


Vcc = QND,Vout = 4.5V 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 


Total Power Supply 
Current (Note 10) 


Vcc = Max 


Vcc = Max 




Vcc = Max, Outputs Open 
One Input Toggling 
50% Duty Cycie 


lOH -15.0mA 


Iql = 48mA 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 


Vcc = Max, Outputs Open V|n = Vcc 
fcp = 10MHz, 50% Duty Cycle Vin = GND 
One Bit toggling V|n = 3.4V 

V|N = GND 


Vcc = Max, Outputs Open V|n = Vcc 
fcp = 10MHz, 50% Duty Cycie V|n = GND 
One Bit Toggling on Each Viki = 3 4V 

V,n = GND 



9.5 mA 

(Note 9) 
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CD74FCT139T, CD74FCT239T 


Switching Specifications Over Operating Range 




(NOTE 11) 

T 

PARAMETER 

SYMBOL 

TEST 

CONDITIONS 

(NOTE 12) 

MIN 


CD74FCT139T 


Propagation_pelay 
AO or A1 to On 


Propagation Delay 
EtoOn 


CD74FCT239T 



Cl = 50pF 
Rl = 5000 



1.5 

9.0 

1.5 

5.9 

1.5 


ns 

1.5 

8.0 

1.5 

5.5 

1.5 

4.8 

ns 


Propagation Delay 

AO or A1 to On 

IPLH, 

IpHL 

Cl = 50pF 

Rl = 5000 

1.5 

9.0 

1.5 

5.9 

1.5 

5.0 

ns 

Propagation Delay 
Eto On 

tpLH, 

tpHL 


1.5 

8.0 

1.5 

5.5 

1.5 

4.8 

ns 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the appiicable device type. 

4. Typical values are at V^c = 5.0V, 25°C ambient and maximum ioading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc or GND. 

8 . This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

10. Ic = IquIESCENT + liNPUTS + loYNAMiC 

ic = be + ^bc DhNj + bcD (bp/2 + bNo) 
be = Quiescent Current 

Aicc = Power Supply Current for a TTL High input (Vin = 3.4V) 

Dh = Duty Cycie for TTL inputs High 
Nj = Number of TTL Inputs at Dh 

bcD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fo = Output Frequency 
Nq = Number of Outputs at fo 

Ali currents are in miiliamps and aii frequencies are in megahertz. 

11 . See test circuit and wave forms. 

12. Minimum iimits are guaranteed but not tested on Propagation Delays. 
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CD74FCT139T, CD74FCT239T 


Test Circuits and Waveforms 


Vcc 



NOTE: 

13. Pulse Generator for All Pulses: Rate 51 .OMHz; Zqut ^ 500; 
tf, tr S 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|, = Load capacitance, Includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqijt of tho 
Pulse Generator. 



FIGURE 2. PROPAGATION DELAY 





HAFRIRIS CD74FCT151T, CD74FCT251T, 

SEMICONDUCTOR CD74FCT2151T 


December 1996 


Fast CMOS 8-Input Multiplexers 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• 250 Series Resistor On All Outputs (FCT2151T Only) 

• TTL Input and Output Levels 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Ordering Information 





CD74FCT151TM 


CD74FCT151ATM 


CD74FCT151CTM 


CD74FCT151TNM -- - 

CD74FCT151ATNM -40 to 85 16 Ld 

CD74FCT151CTNM -40 to 85 16 Ld 

CD74FCT151TQM -40 to 85 16Ld 

CD74FCT151ATQM -40 to 85 16 Ld 

CD74FCT151CTQM -40 to 85 16 Ld 

CD74FCT251TM -40 to 85 16Ld 

CD74FCT251ATM -40 to 85 16 Ld 

CD74FCT251CTM -40 to 85 16Ld 

CD74FCT251TNM -40 to 85 16Ld 

CD74FCT251ATNM -40 to 85 16 Ld 

CD74FCT251CTNM -40 to 85 16 Ld 

CD74FCT251TQM -40 to 85 16 Ld 

CD74FCT251ATQM -40 to 85 16Ld 

CD74FCT251CTQM -40 to 85 16Ld 

CD74FCT2151TM -40 to 85 16Ld 

CD74FCT2151ATM -40 to 85 16 Ld 

CD74FCT2151CTM -4010 85 16Ld 
CD74FCT2151TNM -40 to 85 16Ld 

CD74FCT2151ATNM -40 to 85 16Ld 

CD74FCT2151CTNM -40 to 85 16Ld 

CD74FCT2151TQM -40 to 85 16Ld 

CD74FCT2151ATQM -40 to 85 16 Ld 

CD74FCT2151CTQM -40 to 85 16Ld 

NOTE: QSOP is commonly known as SSOR 
When ordering, use the entire part number, 
obtain the variant in the tape and reel. 


M16.3-P 


M16.3-P 


M16.15A-P 

M16.3-P 


M16.15A-P 

M16.3-P 

M16.3-P 


M16.15-P 

M16.15A-P 


Description 

The CD74FCT151T, CD74FCT251T, and CD74FCT2151T 
are high-speed 8-input multiplexers. They select one bit from 
a source of eight under the control of three select inputs. 
Both assertion and negation outputs are provided. 

The CD74FCT151T, CD74FCT2151T have a common, 
active-LOW, Enable input (E). When E is LOW, data from 
one of eight inputs is directed to the complementary outputs 
based on the 3-bit code applied to the Select (S 0 -S 2 ) inputs. 
The CD74FCT151T, CD74FCT2151T can be used as a 
data routing device from one of eight sources. 

The CD74FCT251T has a common Active-LOW Output Enable 
(OE) input. When OE is LOW, data from one of eigh t inputs is 
directed to the complementary outputs. When OE is HIGH, 
both outputs are switched to a high-impedance state allowing 
multiplexer expansion by tying several outputs together. 

The CD74FCT2151T device has a built-in 25Q series resis¬ 
tor on all outputs to reduce noise due to reflections, thus 
eliminating the need for an external terminating resistor. 


Pinouts 


CD74FCT151, CD74FCT2151T 
(QSOP, SOIC) 

TOP VIEW 



CD74FCT251 
(QSOP, SOIC) 
TOP VIEW 


Add the suffix 96 to 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. 
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CD74FCT151T, CD74FCT251T, CD74FCT2151T 


Functional Block Diagram 



S 2 Si So E FOR CD74FCT151 
Ce FOR CD74FCT251 

TRUTH TABLE (NOTE 1) 


1 INPUTS 

OUTPUTS 1 

S 2 

Si 

So 

(NOTE 2) 
E/OE 

Y 

Y 

X 

X 

X 

H 

L (Note 3) 

H (Note 3) 

X 

X 

X 

H 

Z (Note 4) 

Z (Note 4) 

L 

L 

L 

L 

10 

io 

L 

L 

H 

L 

11 

TT 

L 

H 

L 

L 

12 

l2 

L 

H 

H 

L 

13 

13 

H 

L 

L 

L 

14 

14 

H 

L 

H 

L 

15 

l5 

H 

H 

L 

L 

16 

l6 

H 

H 

H 

L 

17 

17 


NOTES: 

1. H = High Voltage Level, L = Low Voltage Level, X = Doni Care 
Z = High Impedance. 

2. Efor 151/2151,OEfor251. 

3. 151/2151 ONLY. 

4. 251 ONLY. 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

I 0 -I 7 

Data Inputs 

S 0 -S 2 

Select Inputs 

E 

Enable Input (Active LOW) FCT151/2151T 

OE 

Output Enable (Active LOW) FCT251T 

Y 

Data Output 

Y 

Inverted Data Output 

GND 

Ground 

Vcc 

Power 
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CD74FCT151T, CD74FCT2S1T, CD74FCT2151T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 5) 6jA (°C/W) 

DC Output Current.120mA i e Lead SOIC (150 mil) Package. 110 

16 Lead SOIC (300 mil)Package . 97 

Operating Conditions 16 Lead QSOP Package. 140 

Operating Temperature Range.-40°C to 85°C Junction Temperature^.. 150°C 

Supply Voltage to Ground Potential Maximum Storage Temperature Range. -QS°C to 150°C 

Inputs and Vcc Only.-0.5V to 7.0V Maximum Lead Temperature (Soldering 10s).SOO^C 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those Indicated In the operational sections of this specification Is not implied. 


Thermal Information 

Thermal Resistance (Typical, Note 5) 6jA (°C/W) 

16 Lead SOIC (150 mil) Package. 110 

16 Lead SOIC (300 mil)Package . 97 

16 Lead QSOP Package. 140 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maidmum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


5. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 6) 

TEST CONDITIONS 


PARAMETER 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage I Vqh Vcc = Min, V|n = V|h or Vn_ I Iqh = -15.0mA 


Output LOW Voltage I Vql I Vcc = Min, V|n = V|n or Vil 


Output LOW Voltage Vql Vcc = Min, V|n = V|h or V|l 


(NOTE 7) 

TYP 


Iql = 48mA 


Iql — ^ 2mA 
(250 series) 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance Cin Vug = OV 

(Note 9) 


Output 

Capacitance (Note 9) 


POWER SUPPLY SPECIFICATIONS 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Min, l||g = -18mA 


Vcc = Max (Note 8), 
Vout = GND 


Vcc = QND, Vout = 4.5V 


V|N = Vcc 


ViN = GND 


VouT = 2.7V 


Vout = 0.5V 


Cqut Vout = ov 


Quiescent Power 
Supply Current 

Supply Current per In¬ 
put at TTL HIGH 


Supply Current per In¬ 
put per MHz (Note 11) 


Total Power Supply 
Current (Note 13) 




Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
EorOE = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
1 0MH z, 50% Duty Cycle 
EorOE = GND 
One Bit Toggling 


V|N = GND or Vcc 


V|n = 3.4V 
(Note 10) 


V|N = VcC 
ViN = GND 


V|N = VCC 
V|N = GND 


V|N = 3.4V 
V|N = GND 





6.5 

(Note 12) 


7.5 

(Note 12) 
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CD74FCT151T, CD74FCT251T, CD74FCT2151T 


Switching Specifications Over Operating Range 


(NOTE 14) 
TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT151T, CD74FCT2151T 



Propagation Delay 
SntoV 

tpLH. 

tpHL 

Cl = 50pF 

Rl = soon 

1.5 


1.5 

6.6 

1.5 

5.6 

ns 

Propagation Delay 
SntoY 

tpLH- 

tpHL 


1.5 

10.5 

1.5 

6.8 

1.5 

5.8 

ns 

Propagation Delay 
EtoY 

tPLH- 

tpHL 


1.5 

7.0 

1.5 

5.6 

1.5 

4.8 

ns 

Propagation Delay 
EtoY 

<PLH. 

tpHL 


1.5 

9.5 

1.5 

5.8 

1.5 

5.0 

ns 

Propagation Delay 
IntoY 

tpLH. 

tpHL 


1.5 

6.5 

1.5 

5.2 

1.5 

■■ 

ns 

Propagation Delay 

In to Y 

<PLH- 

tpHL 


1.5 

7.5 

1.5 

5.5 

1.5 

■a 

ns 


CD74FCT251T 


Propagation Delay 
SntoY 

tpLH- 

*PHL 

Cl = 50pF 

Rl = 5000 

1.5 

Propagation Delay 
SntoY 

tPLH- 

tpHL 


1.5 

Propagation Delay 
IntoY 

tPLH. 

tpHL 


1.5 

Propagation Delay 
IntoY 

tpLH> 

tPHL 


1.5 

Output Enable Time 
eitoY 

tpZH. 

tpZL 


1.5 

Output Disable Time 
(Note 16) 

SEtoY 

*PHZ- 

'PLZ 


1.5 

Output Enable Time 
OEtoY 

tpZH- 

*PZL 


1.5 

Output Disable 
Time(Note 16) 
OEtoY 

tpHZ- 

tPLZ 


1.5 



NOTES: 

6. For conditions show as Max or Min, use appropriate vaiue specified under Electricai Specifications for the appiicabie device type. 

7. Typicai vaiues are at Vqc = 5.0V, 25°C ambient and maximum loading. 

8. Not more than one output shouid be shorted at one time. Duration of the test shouid not exceed one second. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V); aii other inputs at Vqc or GND. 

11. This parameter is not directiy testabie, but is derived for use in Totai Power Suppiy Calcuiations. 

12. Values for these conditions are exampies of the icc formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + 'inputs + 'dynamic 

Ic = 'cc + A'cc DhNt + 'cCD (fCp/2 + f|N|) 

'CC = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 
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CD74FCT151T, CD74FCT251T, CD74FCT2151T 


Test Circuits and Waveforms 


SWITCH POSITION 


PULSE 

GENERATOR 



r—^UTH-R 

9 —^ 

< 

Lj 

:rt 


SOpF 

Cl: 


TEST 

tpLZ. tpZL 

tpHZ. <PZH. tpLH. tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|^ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, shouid be equai to Zqut the 
Pulse Generator. 


NOTE: 

17. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


CONTROL INPUT 


ENABLE 

tpzL 


OUTPUT SWITCH \ ^ 

NORMALLY LOW CLOSED 


OUTPUT SWITCH If. -w 
NORMALLY HIGH OPEN 



OV I 

FIGURE 2. ENABLE AND DISABLE TIMING 


^VoL 
o5v VOH 

^*-ov 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



HGURE 3. PROPAGATION DELAY 
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S HAFRFRIS CD74FCT153T, CD74FCT253T, 
SEMICONDUCTOR CD74FCT2153T, CD74FCT2253T 

December 1996 High-Speed CMOS Dual 4-Input Multiplexers 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• 250 Series Resistor On All Outputs (FCT2XXX Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs (250 Series Only) 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT153TM 


16 Ld SOIC 

M16.3-P 

CD74FCT153ATM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT153CTM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT153TNM 


16 Ld SOIC 

M16.15-P 

CD74FCT153ATNM 


16 Ld SOIC 

M16.15-P 

CD74FCT153CTNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT153TQM 


16 Ld QSOP 

M16.15A-P 

CD74FCT153ATQM 

-40 to 85 

16LdQSOP 

M16.15A-P 

CD74FCT153CTQM 


16 Ld QSOP 

M16.15A-P 

CD74FCT253TM 


16 Ld SOIC 

M16.3-P 

CD74FCT253ATM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT253CTM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT253TNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT253ATNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT253CTNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT253TQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT253ATQM 


16 Ld QSOP 

M16.15A-P 

CD74FCT253CTQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT2153TM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT2153ATM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT2153CTM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT2153TNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT2153ATNM 

KiiULU 

16 Ld SOIC 

M16.15-P 

CD74FCT2153CTNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT2153TQM 


16LdQSOP 

M16.15A-P 

CD74FCT2153ATQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT2153CTQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT2253TM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT2253ATM 


16 Ld SOIC 

M16.3-P 

CD74FCT2253CTM 


16 Ld SOIC 

M16.3-P 

CD74FCT2253TNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT2253ATNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT2253CTNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT2253TQM 


16 Ld QSOP 

M16.15A-P 

CD74FCT2253ATQM 


16 Ld QSOP 

M16.15A-P 

CD74FCT2253CTQM 


16LdQSOP 

M16.15A-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 


to obtain the variant in the tape and reei. 


Description 

The CD74FCT153T, CD74FCT253T, CD74FCT2153T and 
CD74FCT2253T are high-speed dual 4-input multiplexers. 
The CD74FCT153T and CD74FCT2153T have TTL outputs, 
while the CD74FCT253T and CD74FCT2253T have threes- 
tate outputs. The output buffers are designed with a poweroff 
disable allowing ‘live insertion’ of boards when used as back¬ 
plane drivers. 

The CD74FCT2153T and CD74FCT2253T devices have a 
built-in 250 series resistor on all outputs to reduce noise due 
to reflections, thus eliminating the need for an external termi¬ 
nating resistor. 


Pinout 

CD74FCT153T, CD74FCT253T, 
CD74FCT2153T, CD74FCT2253T 
(QSOP, SOIC) 

TOP ViEW 



CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Hants Corporation 1996 4-34 
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CD74FCT153T, CD74FCT253T, CD74FCT2153T, CD74FCT2253T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA i e Lead SOIC (150 mil) Package. 110 

16 Lead SOIC (300 mil) Package. 97 

Operating Conditions 16 Lead qsop Package. 140 

Operating Temperature Range.-40°C to 85°C Junction Temperature^.. 150°C 

Supply Voltage to Ground Potential Maximum Storage Temperature Range .-65°C to 150°C 

Inputs and Vcc Only.-0.5V to 7.0V Lead Temperature (Soldering 10s).300°C 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated In the operational sections of this specification Is not Implied. 


Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

16 Lead SOIC (150 mil) Package. 110 

16 Lead SOIC (300 mil) Package. 97 

16 Lead QSOP Package. 140 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


2. 9ja is measured with the component mounted on an evaluation PC board in free air. 


Eiectricai Specifications 


(NOTE 3) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vqc Yo 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C|n V|n = OV 

(Note 6) 


Output Capacitance Cqui Vqijt = OV 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 


Vcc = Min, V|N = V|H or Vjl 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or Vjl 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc “ Min, l||^ = -18mA 


Vcc = Max (Note 5), 
Vout = GND 


Vcc = QND,VouT = 4.5V 


Total Power Supply 
Current (Note 10) 



Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
Other Inputs at GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
Other Inputs at GND 
One Bit Toggling 


Iqh = -15.0mA 


Iql = 48mA 


•oL= 12mA 
(250 series) 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


ViN = 3.4V 
V|N = GND 


UNITS 



mA 

(Note 9) I 


7.5 mA 

(Note 9) 








































































































































CD74FCT153T, CD74FCT253T, CD74FCT2153T, CD74FCT2253T 


Switching Specifications Over Operating Range 



(NOTE 11) 

TEST 

CONDITIONS 



(NOTE 12) 

MIN 


CD74FCT153T, CD74FCT2153T 


AT 

_ 91 _1 

(NOTE 12) 

MIN 

MAX 

(NOTE 12) 

MIN 

MAX 



Propagation Delay 
Sn toO 

tPLH- 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

9.0 

1.5 

6.6 

1.5 

5.6 

ns 

Propagation Deiay 
intoO 

tpLH. 

tPHL 


1.5 

7.0 

1.5 

5.2 

1.5 

4.5 

ns 

Propagation Deiay 
EtoO 

tpLH. 

tpHL 


1.5 

7.0 

1.5 

5.2 

1.5 

4.8 

ns 

1 CD74FCT253T, CD74FCT2253T 

Propagation Delay 

Sn toO 

tpLH- 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

9.0 

1.5 

6.6 

1.5 

5.6 

ns 

Propagation Delay 
IntoO 

tpLH. 

tPHL 


1.5 

7.0 

1.5 

5.2 

1.5 

4.5 

ns 

Output Enable Time 
EtoO 

tpZH. 

fpZL 


1.5 

9.0 

1.5 


1.5 


ns 

Output Enable Time 
EtoO (Note 13) 

*PHZ. 

tpLZ 


1.5 

7.0 

1.5 

6.0 

1.5 

mi^iiiiii 

ns 


3. For conditions shown as Max or Min, use appropriate value specified under Electricai Specifications for the applicabie device type. 

4. Typicai values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V||sj = 3.4V): ail other Inputs at Vcc o’’ GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. Ic = IquIESCENT + liNPUTS + Idynamic 

•c = icc Alee DhNt + leeo (fep/2 + f|N|) 
ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vim = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

leeo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 
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CD74FCT153T, CD74FCT2S3T, CD74FCT2153T, CD74FCT22S3T 


Test Circuits and Waveforms 

Vcc 



SWITCH POSITION 


TEST 

SWITCH 

tPLZ. tPZL 

Closed 

tPHZ. tpZH. tpLH. tPHL 

Open 


DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
R-r = Termination resistance, should be equal to Zqut '*1® 
Pulse Generator. 


NOTE: 

14. Pulse Generator for All Pulses: Rate S1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE 


DISABLE 


CONTROL INPUT 


NORMALLY HIGH 



FIGURE 2. ENABLE AND DISABLE TIMING 



FIGURE 3. PROPAGATION DELAY 





SEMICONDUCTOR 


CD74FCT157T, CD74FCT257T, 
CD74FCT2157T, CD74FCT2257T 


December 1996 


Fast CMOS Quad 2-Input Multiplexers 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• 25Q Series Resistor On All Outputs (FCT2XXX Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs (25Q Series Only) 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Ordering Information 


PART NUMBER 


CD74FCT157TM 


CD74FCT157ATM 


CD74FCT157CTM 


CD74FCT157DTM 


CD74FCT157TNM 


CD74FCT157ATNM 


CD74FCT157CTNM 


CD74FCT157DTNM 


CD74FCT157TQM 


CD74FCT157ATQM 


CD74FCT157CTQM 


CD74FCT157DTQM 


CD74FCT257TM 


CD74FCT257ATM 


CD74FCT257CTM 


CD74FCT257TNM 


CD74FCT257ATNM 


CD74FCT257CTNM 


CD74FCT257TQM 


CD74FCT257ATQM 


CD74FCT257CTQM 


CD74FCT2157TM 


CD74FCT2157ATM 


CD74FCT2157CTM 


CD74FCT2157TNM 


CD74FCT2157ATNM 


CD74FCT2157CTNM I -40 to 85 116 Ld SOIC I Ml6.3-P 


CD74FCT2157TQM 


CD74FCT2157ATQM 


CD74FCT2157CTQM 


PACKAGE 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16LdQSOP M16.15A-P 


16LdQSOP M16.15A-P 


16LdQSOP M16.15A-P 


16LdQSOP M16.15A-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


-40 to 85 16 Ld QSOP M16.15A-P 


16LdQSOP M16.15A-P 


16LdQSOP M16.15A-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16LdSOIC Ml 6.3-P 


CD74FCT2257TM -40 to 85 16 Ld SOIC Ml 6.3-P 

CD74FCT2257ATM -40 to 85 16 Ld SOIC Ml 6.3-P 

CD74FCT2257CTM -40 to 85 16 Ld SOIC Ml 6.3-P 

CD74FCT2257TNM -40 to 85 16LdSOIC Ml 6.3-P 

CD74FCT2257ATNM -40 to 85 16 Ld SOIC Ml 6.3-P 

CD74FCT2257CTNM -40 to 85 16 Ld SOIC M16.3-P 

CD74FCT2257TQM -40 to 85 16 Ld QSOP M16.15A-P 

CD74FCT2257ATQM -40 to 85 16 Ld QSOP M16.15A-P 

CD74FCT2257CTQM -40 to 85 116 Ld QSOP M16.15A-P 

NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


16 Ld QSOP IM16.15A-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


16 Ld SOIC Ml 6.3-P 


16 Ld SOIC Ml 6.3-P 


16LdSOIC Ml 6.3-P 


16 Ld SOIC 


16 Ld SOIC M16.3-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


16 Ld QSOP M16.15A-P 


Description 

These devices are high-speed quad 2-input multiplexers. 
The common select input can be used to select four bits of 
data from two sources. The four buffered outputs present the 
selected data in the true (non-inverting) form. 

The CD74FCT157T and CI^4FCT2157T have a common, 
active-LOW, Enable input (E). When E is inactive, all four 
outputs are held LOW. The CD74FCT157T and 
CD74FCT2157T can generate any four of the 16 different 
funtions of two variables with one common variable. They 
can be used as a function generator or to move data from 
two different groups of registers to a common bus. 

The CD74FCT257T and CD74FCT2257T have a common 
Output Enable (OE) input. When OE is HIGH, all outputs are 
switched to a high-impedance state allowing the outputs to 
interface directly with bus-oriented systems. 

The CD74FCT2157T and CD74FCT2257T devices have a 
built-in 25Q series resistor on all outputs to reduce noise due 
to reflections, thus eliminating the need for an external termi¬ 
nating resistor. 


Pinout 


CD74FCT157T, 7CD74FCT2157T 
(QSOP, SOIC) 

TOP VIEW 



CD74FCT257T, 7CD74FCT2257T 
(QSOP, SOIC) 

TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. . 

Copyright © Harris Corporation 1996 * ® 


File Number 4166.2 


OCTAL 5V FCT 
5VFCT25n 



































































































































CD74FCT157T, CD74FCT2S7% CD74FCT2157T, CD74FCT2257T 





TRUTH TABLE {NOTE 1) 


OUTPUTS Zn 


J1 CD74FCT157T, CD74FCT2157T CD74FCT257T, CD74FCT2257T 



1.1-1 = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 
Z = High Impedance 


Pin Descriptions 
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CD74FCT157T, CD74FCT257T, CD74FCT2157T, CD74FCT2257T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0j/^ (°C/W) 

DC Output Current.120mA SOIC Package. 97 

QSOP Package. 140 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 

Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40OC to 85®C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis Vh 


CAPACITANCE Ta = 25°C, f = 1 MHz 


input Capacitance C|n V||sj = OV 

(Note 6) 


Output Capacitance Gout Vqut = OV 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|i_ 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc “ Min, l||^ = -18mA 


Vcc = Max (Note 5), 
VouT = GND 


Vcc ~ GND, Vqut ~ 4.5V 


Iqh = -15.0mA 


lOL = 48mA 


Iql = 12mA 
(250 series) 


V|N = Vcc 


V|N = GND 


Vqut = 2.7V 


Vqut = 0.5V 


Vcc = Max 


Vcc = Max 


Supply Current per 
Input per MHz 
(Note 8) 



Vcc = Max, Outputs Open 
EorOE = GND 
One Bit Toggling 
50% Duty Cycle 


ViN = GND or Vcc 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 
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OCTAL 5V FCT 
5V FCT 250 


































































































































CD74FCT157T, CD74FCT257T, CD74FCT2157T, CD74FCT2257T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

Total Power Supply 
Current (Note 10) 

Ic 

Vcc = Max, Outputs Open 
f|^= I^Hz 50% Duty Cycle 

V|N = Vcc 

V|N = GND 


One Bit Toggling 


Vcc = Max, Outputs Open 
2.5MHz, 50% Duty Cycle 
Eor5E = GND 
Four Bits Toggling 


Switching Specifications Over Operating Range 


(NOTE 11) 

TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT157T, CD74FCT2157T 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 




(CD74FCT157T 

ONLY) 

DT 




Propagation Delay 
IntoZn 

*PLH. 

tpHL 

Cl = 50pF 

Rl = soon 

1.5 


1.5 



Propagation Delay 

E to Zh 

tpLH. 

tpHL 


1.5 

10.5 

1.5 


1.5 

Propagation Delay 

S to Zh 

tpLH. 

tpHL 


1.5 

10.5 

1.5 

7.0 

1.5 

CD74FCT257T, CD74FCT2257T 

Propagation Delay 

In to Zh 

tPLH. 

*PHL 

Cl = SOpF 

Rl = soon 

1.5 


1.5 

5.0 

1.5 

Propagation Delay 

S to Zh 

tpLH. 

tpHL 


1.5 

10.5 

1.5 

7.0 

1.5 

Output Enable Time 
OEtoZN 

tpZH. 

tpZL 


1.5 

8.5 

1.5 

H 

1.5 

Output Disable Time 
SFto Zn (Note 13) 

tpZH. 

tpZL 


1.5 

6.0 

1.5 

5.5 

1.5 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. ic = Iquiescent + liNPUTS + Idynamic 

•c = Icc + ^Icc DhNt + IcCD (fCp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in mllliamps and all frequencies are In megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 
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CD74FCT157T, CD74FCT257T, CD74FCT2157T, CD74FCT2257T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 



—iDt^ 

r—' 

< 

< 

j 

:rt 


50pF 

Cl: 


NOTE: 

14. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqijt ^ 500; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

<PLZ. tpZL 

♦PHZ- tpZH- tPLH- *PHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Ry = Termination resistance, shouid be equal to Zqui ^^e 
Pulse Generator. 


CONTROL INPUT 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED -Xl SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



0.3V 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 





\_ 


•PHL 



s 



iJPHL 



FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 
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OCTAL 5V FCT 
5VFCT25Q 









October 1996 


.. CD74FCT240T, CD74FCT241T, 

.. M, CD74FCT244T, CD74FCT540T, 

CD74FCT541T, CD74FCT2240T, 
CD74FCT2241T, CD74FCT2244T, CD74FCT2541T 

Fast CMOS Octal Buffer and Line Drivers 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatibie with Bipoiar 
FAST'’** Series at a Higher Speed and Lower Power 
Consumption 

• 25Q series resistor on aii outputs (FCT2XXX oniy) 

• TTL input and output ieveis 

• Low ground bounce outputs 

• Extremeiy low static power 

• Hysteresis on all inputs 


Description 

These devices are 8-bit wide driver circuits, designed to be 
used in appiications requiring high-speed and high-output 
drive, ideal applications would include bus drivers, memory 
drivers, address drivers, and system clock drivers. 

The CD74FCT540T, CD74FCT541T and CD74FCT2541T 
provide similar driver capabilities, but have their pins physi¬ 
cally grouped by function. All inputs are located on one side 
of the package, while outputs are on the opposite side, 
allowing for a much simpler and denser board layout. 

All CD74FCT2240T, CD74FCT2241T. CD74FCT2244T, 
CD74FCT2541T devices have a built-in 25£2 series resistor 
on all outputs to reduce noise due to reflections, thus elimi¬ 
nating the need for an external terminating resistor. 


Ordering information 


PART NUMBER 




CD74FCT240ATM 


CD74FCT240CTM 


CD74FCT240DTM 


CD74FCT240TQM 


CD74FCT240ATQM 


CD74FCT240CTQM 


CD74FCT240DTQM 


CD74FCT241TM 


CD74FCT241ATM 


CD74FCT241CTM 


CD74FCT241DTM 


CD74FCT241TQM 


CD74FCT241ATQM 


CD74FCT241CTQM 


CD74FCT241DTQM 


CD74FCT244TM 


CD74FCT244ATM 


CD74FCT244CTM 


CD74FCT244DTM 


CD74FCT244TQM 


CD74FCT244ATQM 


CD74FCT244CTQM 


CD74FCT244DTQM 


CD74FCT540TM 


CD74FCT540ATM 


CD74FCT540CTM 


CD74FCT540DTM 


CD74FCT540TQM 


CD74FCT540ATQM 


CD74FCT540CTQM 


CD74FCT540DTQM 


CD74FCT541TM 


TEMP. 

RANGE (°C) PACKAGE 


20 Ld SOI 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


PKG. 

NO. 


M20.3-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


PART NUMBER 


CD74FCT541ATM 


CD74FCT541CTM 


CD74FCT541DTM 


CD74FCT541TQM 


CD74FCT541ATQM 


CD74FCT541CTQM 


CD74FCT541DTQM 


CD74FCT2240TM 


CD74FCT2240ATM 


CD74FCT2240CTM 


CD74FCT2240TQM 


CD74FCT2240ATQM 


CD74FCT2241CTQM 


CD74FCT2241TM 


CD74FCT2241ATM 


CD74FCT2241CTM 


CD74FCT2241TQM 


CD74FCT2241ATQM 


CD74FCT2241CTQM 


CD74FCT2244TM 


CD74FCT2244ATM 


CD74FCT2244CTM 


CD74FCT2244TQM 


CD74FCT2244ATQM 


CD74FCT2244CTQM 


CD74FCT2541TM 


CD74FCT2541ATM 


CD74FCT2541CTM 


CD74FCT2541TQM 


CD74FCT2541ATQM 


CD74FCT2541CTQM 


TEMP. 
RANGE (°C) 


QiSS&H 

102^31 


20,Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


M20.3-P 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. . ^ 

Copyright © Harris Corporation 1996 4-44 
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CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T 


Pinouts 


CD74FCT240T, CD74FCT2240T 
(SOiC, QSOP) 

TOP VIEW 


CD74FCT241T, CD74FCT2241T 
(SOIC, QSOP) 

TOP VIEW 


CD74FCT244T, CD74FCT2244T 
(SOIC, QSOP) 

TOP VIEW 


OEaC 

yj 

^Vcc 

OEaQ 


^Vcc 

OEaQ 


^Vcc 

DAq ^ 



daoQ 


I^OEb 

DAo Q 


79 |OEb 

OBoQ 



OBo Q 


i^OAo 

OBo [3 


i^OAo 

DA 1 [4 


^DBq 

DAi Q 


73080 

DAi Q 


33 OBo 

[T 



OB1 [5 


73 0A1 

OB1 Q 


73 OA1 

DA2Q 


^DBi 

DA2Q 


^ DBi 

DA2 [6 


73 DBi 

5S2 [7 



0B2 Q 


^ OA2 

OB2 Q 


73 OA2 

DA3 Q 


^ 0 B 2 

DA3Q 


^ DB2 

DA3Q 


73 DB2 

OB3 [9 



0 B 3[9 


ilOA 3 

OB3 [9 


73OA3 

GND [iO 


73083 

GND [To 


73O83 

GND Qc 


73DB3 


CD74FCT540T CD74FCT541T, CD74FCT2541 

(SOIC, QSOP) (SOIC, QSOP) 

TOP VIEW TOP VIEW 








CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T 


Functional Block Diagrams 

CD74FCT240T, CD74FCT2240T 



CD74FCT241T, CD74FCT2241T, 
CD74FCT244T, CD74FCT2244T 


241TOnly 
I- 


CEg 

5So DAo 

DBo 

DAv 

DBi OBi 

JSSa DA 2 

DB 2 OB 2 

OS 3 “*3 

OB 3 0®3 



CEb, 244T 
OEb, 241T 


CD74FCT540T, CD74FCT541T, 
CD74FCT2541T (Note) 


OEa —I I— 



NOTE: The logic diagram shown for the 
540T, 541T, 2541T is the non-inverting 
option. 


TRUTH TABLE (NOTE 1) 



NOTES: 

1.1-1 = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 
2. OEb for CD74FCT241T only. 


Pin Descriptions 


PIN NAME 


DESCRIPTION 


OEa, OEb 

3-State Output Enable Inputs (Active LOW) 

OEb (note 3) 

3-State Output Enable Input (Active HIGH) 

Dxx 

Inputs 

Oxx 

Outputs 

GND 

Ground 

Vcc 

Power 

NOTE: 



3. OEb for CD74FCT241T only. 
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CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to SS^C Storage Temperature Range .-65°C to 150°C 

Supply Voltage to Ground Potential M^muni Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated in the operational sections of this specification is not Implied. 

NOTE: 

4. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 5) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 6) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, ViN = V|H or V|l 


Vcc = Min, V|(M = V|H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc ~ Min, l|fg = -18mA 


Vcc = Max (Note 7), 
Vout = GND 


Iqh = *15.0mA 


Iql = 64mA 


•OL= 12mA 
(25Q series) 



V|N = Vcc 


V|N = GND 


VouT = 2-7V 


Vqut = 0-5V 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 


Output Capacitance 
(Note 8) 




Gout Vqut = ov 


6 

10 

PF 

8 

12 

PF 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Vcc = Max 


Supply Current per In- Alec ^CC == Max 
put at TTL HIGH 


V|M = GND or Vcc 


V|N = 3.4V 
(Note 9) 



500 

pA 

2.5 

mA 
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CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 


(NOTE 6) 

TYP 

MAX 

UNITS 

Supply Current per In¬ 
put per MHz 
(Note 10) 

■cCD 

Vcc = Max, Outputs Open 

OEa or OEb= GND or 

OEa = GND,OEb = Vcc 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V,N = GND 

■ 

0.15 

0.25 

mA/ 

MHz 

Total Power Supply 
Current (Note 12) 

ic 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 

OEa or OEg = GND or 

0Ea = GND,5Eb = Vcc 

One Bit Toggiing 

V|N = Vcc 

V|N = GND 

- 

1.5 

3.5 

(Note 11) 

mA 

V|N = 3.4V 

V|n = GND 

■ 

1.8 

4.5 

(Note 11) 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 

OEa or OEb = GND or 

OEa = GND,OEb = Vcc 

Eight Bits Toggiing 

VlN = Vcc 

ViN = GND 

- 


6.0 

(Note 11) 

mA 

V|N = 3.4V 

V|N = GND 

- 

5.0 

14.0 

(Note 11) 

mA 


Switching Specifications Over Operating Range 




(NOTE 13) 

TEST 

CONDITIONS 

T 

AT 

CT 

(NOTE 16) 

DT 


PARAMETER 

SYMBOL 

(NOTE 14) 

MIN 

MAX 

(NOTE 14) 

MIN 

MAX 

[BBBSnS 

MAX 


MAX 

UNIT 


CD74FCT240T, CD74FCT2240T 


Propagation Delay 
DnIoOn 

*PLH. 

tPHL 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 

4.8 

1.5 


1.5 

3.6 

ns 

Output Enable Time 
OEx to On 

tpZH- 

tpZL 


1.5 

10.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

ns 

Output Disabie Time 
(Note 15) 

OExIoOn 

tpHZ- 

tpLZ 


1.5 

9.5 

1.5 

5.6 

1.5 

5.2 

1.5 

j^mi 

ns 


CD74FCT241T, CD74FCT2241T 


Propagation Deiay 

Dn to On 

tPLH. 

tpHL 

Cu = 50pF 

Rl = 5000 

1.5 

6.5 

1.5 

4.8 

1.5 

4.1 

1.5 

3.6 

ns 

Output Enabie Time 
OEa/oeb to On 

•PZH- 

tpZL 


1.5 

8.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

ns 

Output Disabie Time 
(Note 15) 

OEa/OEb to On 

tpHZ- 

tpLZ 


1.5 

7.0 

1.5 

5.6 

1.5 

5.2 

1.5 

4.0 

ns 


CD74FCT244T, CD74FCT2244T 


Propagation Deiay 

Dn to On 

tpLH- 

<PHL 

Cl = 50pF 

Rl = 5000 

1.5 

6.5 

1.5 

4.8 

1.5 

4.1 

1.5 

3.6 

ns 

Output Enable Time 
OEx to On 

tpZH. 

tpZL 


1.5 

8.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

ns 

Output Disable Time 
(Note 15) 

OEx to On 

tPHZ- 

tpLZ 


1.5 

■ 

1.5 

5.6 

1.5 

5.2 

1.5 

■ 

ns 












































































































































CD74FCT240T/241T/244Z CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T 


Switching Specifications Over Operating Range (Continued) 


PARAMETER 


CD74FCT540T 


(NOTE 13) 
TEST 

SYMBOL CONDITIONS 



(NOTE 16) 

DT 


(NOTE 14) 

MAX MIN MAX UNIT 


Propagation Delay 

Dn to On 

*PLH' 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

5.5 

1.5 

4.8 

1.5 

1 

.3 

1.5 

3.8 

ns 

Output Enable Time 
5 Ex to On 

tpZH. 

tpZL 


1.5 

10.0 

1.5 

6.2 

1.5 

5.8 

1.5 

5.2 

ns 

Output Disable Time 
(Note 15) 

OEx to On 

tpHZ. 

tpLZ 


1.5 

6.0 

1.5 

5.6 

1.5 

5.2 

1.5 

5.2 

ns 



1.5 

4.8 

1.5 

4.1 

1.5 

3.8 

ns 

1.5 

6.2 

1.5 

5.8 

1.5 

5.2 

ns 

1.5 

5.6 

1.5 

5.2 

1.5 

5.2 

ns 


CD74FCT541T, CD74FCT2541T 


Propagation Delay tpLH. Cl = 50pF 

Dfj to Ofj IpHL “ 5000 

Output Enable Time tp 2 H. 

OEx to On tpzL 

Output Disable Time tpHZi 

^te 15) tpLz 

OEx to On 


NOTES: 

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading, except as noted. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input (V|n = 3.4V): all other inputs at Vqc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

12. Ic =Iquiescent + ’inputs + ’dynamic 

’c = ’cc + ^’cc ChNt + ’cCD (fcp/2 + f|N|) 

Iqc = Quiescent Current 

A’cc = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

’cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. See test circuit and wave forms. 

14. Minimum limits are guaranteed but not tested on Propagation Delays. 

15. This parameter is guaranteed but not production tested. 

16. Suffix DT Speed for types FCT240T/241T/244T/540T/541T only. 
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CD74FCT240T/241T/244T, CD74FCT540T/541T, CD74FCT2240T/2241T/2244T/2541T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLz, tpzL Closed 

tpHZ. *P2H. <PLH. tpHL OP®" 

DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Ry = Termination resistance, should be equal to Zqut ^h® 
Pulse Generator. 


NOTE: 

17. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


CONTROL INPUT 


ENABLE 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED Tcl -SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 


tpLH tPHL I 


[•PUH l*PHL 


FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 
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m HAFRFRIS CD74FCT245T, CD74FCT640T, 

iHl SEMICONDUCTOR CD74FCT2245T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 


Fast CMOS Octal Bidirectional Transceivers 


Ordering Information 


• These Devices are Pin Compatible With Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• 250 Series Resistor on All Outputs 
(CD74FCT2245T) 

• TTL input and output levels 

• Low ground bounce outputs 

• Extremely low static power 

• Hysteresis on all inputs 

Description 

These devices are 8-bit wide octal buffer bidirectional trans¬ 
ceivers designed for asynchronous two-way communication 
between data buses. The transmit/receive (T/R) input deter¬ 
mines the direction of data flow through the bidirectional 
transceiver. Transmit (active HIGH) enables data from A 
ports to B ports, and receive (active LOW) from B ports to A 
ports. The output enable (^) input, when HIGH, disables 
both A and B ports by placing them in HIGH Z condition 

All CD74FCT2245T devices have a built-in 250 series resis¬ 
tor on all outputs to reduce noise due to reflections, thus 
eliminating the need for an external terminating resistor. 


PART NUMBER 

TEMP. 

RANGE 

(®C) 

PACKAGE 

PKG. 

NO. 

CD74FCT245ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT245ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT245CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT245CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT245DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT245DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT245TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT245TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT640ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT640ATQM 

-40 to 85 

20 Ld QSOP 

M20.i5-P 

CD74FCT640CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT640CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT640DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT640DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT640TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT640TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2245ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2245ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2245CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2245CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2245TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2245TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to detain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Harris Corporation 1996 ' 


File Number 4168.2 


OCTAL 5V FCT 
5VFCT250 






CD74FCT245T, CD74FCT640T, CD74FCT2245T 


Pinout 


CD74FCT245T, CD74FCT640T, CD74FCT2245 
(QSOP, SOIC) 

TOP VIEW 




NOTES: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Z = High Impedance 

2. CD74FCT640T is inverting from input to output. 


OE 

Three-State Output Enable Inputs 
(Active LOW) 

T/R 

Transmit/Receive Input 

A 0 -A 7 

Side A Inputs or Three-State Outputs 
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CD74FCT245T, CD74FCT640T, CD74FCT2245T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) 0jA (°CA/V) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Suppiy Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V ’’’'P® 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absoiute Maximum Ratings' may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

3. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 5.0V +5% 


Output HIGH Voltage Vqh Vcc = Min, V|tsi = V|h or V|l IOH = ‘^5.0mA 


Output LOW Voltage Vql Vcc = Min, V|n = V|n or V|l Iql = 64mA 


Output LOW Voltage Vql Vcc = Min, V|n = V|h or V|l Iql = 12 mA 

(250 Series) 


Input HIGH Voltage V|h Guaranteed Logic HIGH Level 


Input LOW Voltage V|l Guaranteed Logic LOW Level 


Input HIGH Current l|H (Except I/O Pins) Vcc = Max V|n = Vcc 


Input LOW Current l|L (Except I/O Pins) Vcc = Max V|n = GND 


Input HIGH Current I|H (I/O Pins Only) Vcc = Max 


Input LOW Current l|L (I/O Pins Only) Vcc = Max 


HIGH Impedance Iqzh Vcc = Max 

Output Current - 

•OZL 


Clamp Diode Voltage V|k Vcc = Min, I|n = -18mA 


Short Circuit Current Iqs Vcc = Max (Note 6), 
Vout = GND 


Iqff Vcc = gnd, Vqut = 4.5V 


Vh 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C|n V|n = OV 

(Note 7) 


Output Capacitance Gout Vqut = OV 
(Note 7) 



V|N = Vcc 


V|N = GND 


Vqut = 2.7V 


Vqut = 0.5V 



6 

10 

pF 

8 

12 

PF 
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CD74FCT245T, CD74FCT640T, CD74FCT2245T 


Electrical Specifications (Continued) 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 

TYP 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 9) 


Total Power Supply 
Current (Note 11) 



Vcc = 


Alec Vcc = ^^3* 


•cCD Vcc = Outputs Open 
0|=GND 
T/R=GND or Vcc 
One Input Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fy = 10MHz, 50% Duty Cycle 
T/R=5EGND 
One Bit Toggling 



V||g = GND or Vcc 


V|N = 3.4V 
(Note 8) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


Vcc = Max, Outputs Open I V|n = Vcc 

fj = ^MHz, 50% Duty Cycle Vin = GND 
T/R=OE=GND ' 

Eight Bits Toggling 



V|N = 3.4V 
Vin = GND 



3.5 

mA 

(Note 10) 


4.5 

mA 

(Note 10) 


6.0 

(Note 10) 

mA 

14.0 

(Note 10) 

mA 


Switching Specifications Over Operating Range 


(NOTE 12) 
TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT245T, CD74FCT2245T 


Propagation Delay 
A to B, B to A 


Output Enable Time 
5E to A or B 


Output Enable Time 
T/R to a or B 


O^ut Disable Time 
T/R to A or B (Note 14) 


CD74FCT640T 


Propagation Delay 
A to B, B to A 



CT 


(NOTE 13) 


DT 


(NOTE 13) 



'PLH, 

tpHL 

Cl = 50pF 

Rl = 500« 

tpZH, 

tpZL 

Cl = 50pF 

Rl = 5000 

*PHZ. 

tpLZ 

Cl = 50pF 

Rl = 5000 

tpZH, 

tpZL 

Cl = 50pF 

RL = 500n 


tpHZ, Cl = 50pF 
tpi 7 Rl = 500Q 




Cl = 50pF 

Rl = 5000 

2 

Cl = 50pF 

Rl = 5000 

2 

Cl = 50pF 

Rl = 5000 

2 
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CD74FCT245T, CD74FCT640T, CD74FCT2245T 


Switching Specifications Over Operating Range (Continued) 



NOTES: 

4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

5. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

6 . Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. This parameter is determined by device characterization but is not production tested. 

8 . Per TTL driven input (V|n = 3.4V): all other inputs at Vgc or QND. 

9. This parameter is not directly testable, but is derived for use in Totai Power Supply Calculations. 

10. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

11. ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + ^Icc DhNt + IcCD (1cp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|tsj = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at D^ 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

12. See test circuit and wave forms. 

13. Minimum limits are guaranteed but not tested on Propagation Delays. 

14. This parameter Is guaranteed but not production tested. 
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CD74FCT245T, CD74FCT640T, CD74FCT2245T 


Test Circuits and Waveforms 


SWITCH POSITION 


PULSE 

QENERATOR 


60pF I I 

Ci.:f ^soon 


tpLz, tp2i. Closed 

*PHZ. <PZH. tpLH. *PHL Opsi 

DEFINITIONS: 

Cl = Load capacitance, Includes jig and probe capacitance. 
Rp s Termination resistance, should be equal to Zqut of the 
Pulse Generator. 


15. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqijt ^ 
tf, tr ^ 2.5ns. 

HGURE1. TEST CIRCUIT 


CONTROL INPUT 


ENABLE DISABLE 

•PZL ♦■■•'I *PL 2 " ^1 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED SV 


OUTPUT SWITCH J£. cu 
NORMALLY HIQH OPEN 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 
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December 1996 


MiCONDUCTOR 


CD74FCT273T, 

CD74FCT2273T 


Fast CMOS Octal D Flip-Flops with Master Reset 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST''** Series at a Higher Speed and Lower Power 
Consumption 

• 25Q Series Resistor On All Outputs (FCT2273T Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Ordering Information 


TEMP. 
RANGE (°C) 


-40 to 85 



PART NUMBER 


CD74FCT273TM 


CD74FCT273ATM 


CD74FCT273CTM 


CD74FCT273DTM 


CD74FCT273TQM 


CD74FCT273ATQM 


CD74FCT273CTQM 


CD74FCT273DTQM 


CD74FCT2273TM 


CD74FCT2273ATM 


CD74FCT2273CTM 


CD74FCT2273TQM 


CD74FCT2273ATQM 


CD74FCT2273CTQM 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


20 Ld SOIC 


20 Ld SOIC 


20 Ld SOIC 


20 Ld QSOP 


20 Ld QSOP 


20 Ld QSOP 


M20.3-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.15-P 


M20.3-P 


Description 

The CD74FCT273T and CD74FCT2273T are 8-bit wide 
octal designed with eight edge-triggered D-type flip-flops 
with individual D inputs and O outputs. The common buff¬ 
ered Clock (CP) and Master Reset (MR) load and resets 
(clear) all flip-flops simultaneously. The register is fully 
edge-triggered. The D input state, one setup time before the 
LOW-to-HIGH clock transition, is transferred to the corre¬ 
sponding flip-flop's O output. All outputs will be forced LOW 
independently of Clock or Data inputs by a LOW voltage 
level on the input. 

The CD74FCT2273T device has a built-in 250 series resis¬ 
tor on all outputs to reduce noise due to reflections, thus 
eliminating the need for an external terminating resistor. 


Pinouts 


CD74FCT273T, CD74FCT2273T 
(QSOP, SOIC) 

TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. A.ir 7 
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CD74FCT273T, CD74FCT2273T 



NOTE: 


1. H = High Voltage Level 

h = HIGH Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition 
L s Low Voltage Level 

I = LOW Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition 
X = Doni Care 

T = LOW-to-HIGH Clock Transition 


Pin Descriptions 


PIN NAME 


DESCRIPTION 


MR 


Master Reset (Active LOW) 


CP 


Clock Pulse Input (Active Rising Edge) 


D0-D7 


Data Inputs 


O 0 -O 7 


Data Outputs 


GND 


Ground 


Vcc 


Power 

































CD74FCT273T, CD74FCT2273T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 


Thermal Information 

Thermal Resistance (Typical, Note 2) 6jA (°C/W) 

SOIC Package. 87 

QSOP Package. 110 

Maximum Junction Temperature.150°C 


Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vqc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated in the operational sections of this specification Is not Implied. 


2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Eiectricai Specifications 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C. Vcc = 5.0V ±5% 


Output HiGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voitage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C|n V|n = OV 

(Note 6) 


Output Capacitance 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Guaranteed Logic HiGH Levei 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|N = -18mA 


Vcc = Max (Note 5), 
Vout = GND 


Vcc ~ GND, Vqut = 4.5V 


Iqh = -15.0mA 


Iql = 64mA 


Iql = ^ 2mA 
(250 Series) 


V|N = Vcc 


V|N = GND 


Vout = 2.7V 


Vqut = 0.5V 


Cqut Vqut = ov 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 


Vcc = Max 


Vcc = Max 



V|N = GND or Vcc 


V|n = 3.4V 
(Note 7) 


Vcc = Max, Outputs Open V|n = Vcc 
MR = Vcci One Input Toggling V|n = GND 
50% Duty Cycle 
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CD74FCT273T, CD74FCT2273T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

Total Power Supply 
Current (Note 10) 

'c 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 

V|N = Vcc 

Vin = GND 


(NOTE 4) 



TYP 

MAX 

UNITS 


One Bit Toggling at f| = 5MHz 


Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
MR = VCC, 50% Duty Cycle 
Eight Bits Toggling at 
f| = 2.5MHz, 50% Duty Cyde 


Switching Specifications Over Operating Range 


V|N = 3.4V 
V|N = GND 


ViN = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 



7.3 

(Note 9) 


16.3 mA 



Propagation Delay 
CP to On 


Propagation Delay 
KiRtoOn 


Setup Time, HIGH 
or LOW Dn to CP 


Hold Time, HIGH or 
LOW Dn to CP 


CP Pulse Width 
HIGH or LOW 
(Note 13) 


SYMBOL 

(NOTE 11) 
TEST 

CONDITIONS 

IPLH. 

IPHL 

Cl = 50pF 

Rl = 5000 

IPHL. 

tPLH 

Cl = 50pF 

Rl = 5000 

tsu 

Cl = 50pF 

Rl = 5000 

tH 

Cl = 50pF 

Rl = 500O 

tw 

Cl = 50pF 

Rl = 5000 

tw 

Cl = 50pF 

Rl = 5000 

IrEM 

Cl = 50pF 

Rl = 5000 



Recovery Time MR 
to CP (Note 13) 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value spedfied under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25®C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one spcond. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc of GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. ic = Iquiescent + iiNPUTS + Idynamic 

Ic = 'cc + Alee DhNj + IcCD (1cp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

•cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter guaranteed but not production tested. 

14. Suffix DT applies to CD74FCT273T type only. 
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CD74FCT273T, CD74FCT2273T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpL 2 . tpzL Closed 

<PHZ. tpZH. tPLH. tpHL Opef» 

DEFINITIONS: 

C|. = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, shouid be equal to Zqut of tho 
Pulse Generator. 


15. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; ZouT ^ 
tf, tf ^ 2.5ns. 

RGURE1. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 4. PROPAGATION DELAY 
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rilCONDUCTOR 


CD74FCT373T, CD74FCT533T, 
CD74FCT573T, CD74FCT2373T, 

CD74FCT2573T 


Fast CMOS Octal Transparent Latches 


Features 

• Advanced 0.8 micron CMOS Technology 

• Pin Compatible with Bipolar FAST'^*' Series at a Higher 
Speed and Lower Power Consumption 

• 250 Series Resistor on All Outputs 
(CD74FCT2373T, CD74FCT2573T Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Description 

These devices are 8-bit wide octal transparent latches 
designed with three-state outputs and are intended for bus 
oriented applications. When Latch Enable (LE) is HIGH, the 
flip-flops appear transparent to the data. The data that 
meets the set-up time when LE is LOW is latched. When OE 
is HIGH, the bus output is in the high impedance state. 

The CD74FCT2XXX device has a built-in 250 series resistor 
on all outputs to reduce noise due to reflections, thus elimi¬ 
nating the need for an external terminating resistor. 


Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT373ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT373ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT373CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT373CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT373DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT373DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT373TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT373TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT533ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT533ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT533CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT533CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT533TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT533TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT573ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT573ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT573CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT573CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT573DTIVI 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT573DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT573TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT573TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2373ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2373ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2373CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2373CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2373TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2373TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2573ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2573ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2573CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2573CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2573TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2573TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. ^ 

Copyright © Harris Corporation 1996 


File Number 4170.2 

















































































































































CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T 


Pinouts 

CD74FCT373T, CD74FCT2373T CD74FCT533T CD74FCT573T, CD74FCT2573T 

(QSOP, SOIC) (QSOP, SOIC) (QSOP, SOIC) 

TOP VIEW TOP VIEW TOP VIEW 




CD74FCT533T 









CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2S73T 


TRUTH TABLE (NOTE 1) 


CD74FCT533T 


TRUTH TABLE (NOTE 1) 


INPUTS 


Dn LE 


CD74FCT373T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T 


H H 


H 


X 


NOTE: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don’t Care 
Z = High Impedance 


OUTPUTS 


On 


OUTPUTS 


On 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

5E 

Output Enable Input (Active LOW) 

LE 

Latch Enable Input (Active HIGH) 

D 0 -D 7 

Data Inputs 

O 0 -O 7 

Three-State Outputs 

S 0 -O 7 

Complementary Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA SOIC Package. 


SOIC Package. 

QSOP Package. 

Maximum Junction Temperature. 


Operating Conditions Maximum Junction Temperature. 

Operating Temperature Range.-40°C to 85°C Temperature Range 


Supply Voltage to Ground Potential M^imum Lead Temperature (Soldering 10s). 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress 
of the device at these or any other conditions above those Indicated in the operational sections of this specification is not implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


C|N V|N = OV 


ejA(°c/w) 

87 

110 

.150°C 

.-65OCto150°C 
.300°C 


only rating and operation 


Input Capacitance 
(Note 6) 


Output Capacitance 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 



CquT Vqut = OV 


Quiescent Power 
Supply Current 


Vcc = 


V|N ~ GND or Vcc 


Supply Current per 
Input at TTL HIGH 

Alec 

Vcc = 

V|N = 3.4V 
(Note 7) 

Supply Current per 
Input per MHz 
(Note 8) 

ICCD 

Vcc = ^^ax. Outputs Open 

OE = GND; LE = Vcc 

One Input Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 



0.1 

500 

pA 

0.5 

2.0 

mA 

0.15 

0.25 

mA/ 



MHz 
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T 


Electrical Specifications (Continued) 


(NOTE 3) 

TEST CONDITIONS 


PARAMETER 

SYMBOL 

Total Power Supply 
Current (Note 10) 

■c 


^ 10MHz, 50% Duty Cycle | V|n = GND 
OE = GND; LE = Vcc 
One Bit Toggling 


V|N = 3.4V 
V|N = GND 


Vcc = Max, Outputs Open I V|n = Vcc 
f| = 2.5MHz, 50% Duty Cycle V|n = GND 

Oe = gnd: le = Vcc 

Eight Bits Toggling 


V|N = 3.4V 
V|N = GND 



Switching Specifications Over Operating Range 


(NOTE 11) 
TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT373T, CD74FCT2373T 



Propagation Delay I tpLH, Cl = 50pF 


Dn to On 


^PHL I ~ 5000 


Propagation Delay tpLH, 

LE to On tpHL 



Hold Time HIGH or tH 
LOW, Dn to LE 


LE Pulse Width 
(Note 13) 

HIGH 


CD74FCT533T 


Propagation Delay I tpLH, |Cl = 50pF 



Dn to On 


^PHL I ^L ~ 5000 


Propagation Delay tp|,H, 

LE to On IpHL 


Output Enable Time tpz^, 
OE to On tp 2 L 



Hold Time HIGH or tn 
LOW, Dn to LE 


LE Pulse Width 
(Note 13) 

HIGH 



1.5 

5.2 

2.0 

8.5 

1.5 

6.5 


1.5 j 8.0 I 1.5 I 5.2 I 1.5 I 4.2 j 1.5 j 3.8 j ns 


5.5 1.5 4.9 ns 


1.5 12.0 1.5 6.5 1.5 5.5 1.5 5.5 ns 
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CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T 


Switching Specifications Over Operating Range (Continued) 




(NOTE 11) 

TEST 

CONDITIONS 

T 

AT 

CT 

DT 

CD74FCT373T 

ONLY 


PARAMETER 

SYMBOL 

(NOTE 12) 

MIN 

MAX 


MAX 

(NOTE 12) 

MIN 

MAX 

(NOTE 12) 

MIN 

MAX 

UNITS 


CD74FCT573T, CD2573T 


Propagation Delay 
Dn to 

IPLH, 

IPHL 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 

5.2 

1.5 


- 

- 

ns 

Propagation Delay 
LE to 5n 

tPLH, 

IPHL 

2.0 

12.0 


8.5 

2.0 

5.5 

- 

- 

ns 

Output Enable Time 
OE to On 

IPZH, 

IPZL 

1.5 

9.5 

1.5 

6.5 

1.5 

5.5 

-■ 

- 

ns 

Output Disable Time 

(Note 13) 

OE to On 

IPHZ, 

IPLZ 

1.5 

6.5 

1.5 

5.5 

1.5 

5.0 


■ 

ns 


*SU 

2.0 

- 

2.0 

- 

2.0 

- 

- 

- 

ns 

Hold Time HIGH or 
LOW, Dn to LE 

Ih 

1.5 

- 

1.5 

- 

1.5 

- 

- 

- 

ns 

LE Pulse Width 
(Note 13) 

HIGH 

tw 

umii 

■ 

5.0 

■ 


■ 


■ 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc o'" GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc Dh^T + 'cCD (1cp/2 + fiN|) 

'cc = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 




































































CD74FCT373T, CD74FCT533T, CD74FCT573T, CD74FCT2373T, CD74FCT2573T 


Test Circuits and Waveforms 


Vcc 



SWITCH POSITION 



DEFINITIONS: 

C|, = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut o* 
Pulse Generator. 


NOTE: 

14. Pulse Generator for All Pulses: Rate <, 1 .OMHz; Zqui ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 




FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 



SAME PHASE 
INPUT TRANSITION 


OUTPUT 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 





SEMICONDUCTOR 


CD74FCT374T, CD74FCT534T, 
CD74FCT574T, CD74FCT2374T, 

CD74FCT2574T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 

• Pin Compatible With Bipolar FAST^** Series at a 
Higher Speed and Lower Power Consumption 

• 250 Series Resistor on Ail Outputs 
(CD74FCT2374T, CD74FCT2574T only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Description 

These devices are 8-bit wide octal registers designed with 
eight D-type flip-flops with a buffered common clock and 
buffered three-state outputs. When output enable (OE) is 
LOW, the outputs are enabled. When OE is HIGH, the out¬ 
puts are in the high impedance state. Input data meeting the 
setup and hold time requirements of the D inputs is trans¬ 
ferred to the O outputs on the LOW-to-HIGH transition of the 
clock input. 

All CD74FCT2574T devices have a built-in 25Q series resis¬ 
tor on all outputs to reduce noise due to reflections, thus 
eliminating the need for an external terminating resistor. 


Fast CMOS Octal D Registers (Three-State) 


Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

ro 

PACKAGE 

PKG. 

NO. 

CD74FCT374ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT374ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT374CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT374CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT374DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT374DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT374TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT374TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT534ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT534ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT534CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT534CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT534DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT534DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT534TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT534TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT574ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT574ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT574CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT574CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT574DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT574DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT574TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT574TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2374ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2374ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2374CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2374CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2374TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2374TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2574ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2574ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2574CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2574CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT2574TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT2574TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION: These devices are sensitive to electrostatic discharge. Users shouid foiiow proper 1C Handling Procedures. 

Copyright © Harris Corporation 1996 ^ 
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CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T 


Pinouts 


CD74FCT374T, CD74FCT2374T 
(QSOP, SOIC) 

TOP VIEW 


CD74FCT534T 
(QSOP, SOIC) 
TOP VIEW 


CD74FCT574T, CD74FCT2574T 
(QSOP, SOIC) 

TOP VIEW 










CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T 


TRUTH TABLE (NOTE 1) 


INPUTS 


FUNCTION 


CD74FCT534T 


High-Z 


Load Register 


CD74FCT374T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T 


FUNCTION 


High-Z 


Load Register 


NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don’t Care 
Z = High Impedance 
NC = No Change 
T = LOW-to-HIGH Transition 

Pin Descriptions 


OUTPUTS 


On 


INTERNAL 


On 
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CD74FCT374T, CD74FCT534T, CD74FCTS74T, CD74FCT2374T, CD74FCT2574T 


Absolute Maximum Ratings Thermal Information 


Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°CA/V) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40OC to 85°C Maximum Storage Temperature Range ... .-65°C to 150OC 

Supply Voltage to Ground Potential (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses stove those listed Irt "Absolute Maxlrt)um Ratirtgs' may cause permanertt damage to the device. This is a stress only rating and operation 
ol the device at these or any other conditions above those indicated In the operational sections of this specification is not implied. 

NOTE: 

2. 6ja is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40"C to 85“C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C||m V||vi = OV 

(Note 6) 


Output Capacitance Cqut Vqut = OV 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 


Ice Vcc = Max 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|N = -18mA 


Vcc = Max (Note 5), 
Vout = GND 


Vcc = GND, Vqut = 4.5V 


lOH = -15.0mA 


lOL = 64mA 


•oL= 12mA 
(250 Series) 


V|N = Vcc 


V|N = GND 


Vqut = 2.7V 


VoUT = 0.5V 



Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 


Total Power Supply 
Current (Note 10) 



Vcc = Max 


Vcc = Max, Outputs Open 
OE = GND 
One Input Toggling 
50% Duty Cycle 


Vifj = GND or Vcc 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 


Vcc = Max, Outputs Open V|n = Vcc 
fCP = 10MHz, 50% Duty Cycle V|n = GND 


OE = GND 

f| = 5MHz, One Bit toggling 


V|N = 3.4V 
V|N = GND 


Vcc = Max, Outputs Open V|n = Vcc 
^ = 10MHz, 50% Duty Cycle V|n = GND 

V|n = 3.4V 

f| = 2.5MHz, Eight Bits toggling _ qi^iq 















































































































































CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T 


Switching Specifications Over Operating Range 


(NOTE 11) 
TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT374T, CD74FCT534T, CD74FCT2374T 


Propagation Delay tptH, Cl = 50pF 

CP to On IpHL “ 5000 

Output Enable Time tp^H, 

OE to Ofj tpzL 

tpHZ, 
tpLZ 



10.0 

2.0 

6.5 

2.0 

5.2 

12.5 

1.5 

6.5 

1.5 

5.5 

8.0 

1.5 

5.5 

1.5 

5.0 


Hold Time HIGH or 
LOW, Dn to CP 


CP Pulse Width 
(Note 13) 

HIGH or LOW 


CD74FCT574T, CD74FCT2574T 



Propagation Delay 
CP to On 

tPLH, 

tpHL 

Output Enable Time 
OE to On 

tpZH, 

tpZL 

Output Disable Time 
(Note 13) 

OEIoOn 

tpHZ, 

tPLZ 

Setup Time HIGH or 

LOW, Dn to CP 

tsu 

Hold Time HIGH or 
LOW, Dn to CP 

tH 

CP Pulse Width 
(Note 13) 

HIGH or LOW 

tw 

NOTES: 



8.5 

2.0 

6.5 

10.0 

1.5 

6.5 

6.5 

1.5 

5.5 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc O'" GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. Ic = IquIESCENT + liNPUTS + Idynamic 

•c = IcC + ^Icc ChNj + IcCD (fCP/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
N'T = Number of TTL Inputs at Dh 

•cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 
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CD74FCT374T, CD74FCT534T, CD74FCT574T, CD74FCT2374T, CD74FCT2574T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpL 2 , tp 2 L Closed 

tpHZ- <PZH. tpLH- tpHL Open 

DEFINITIONS: 

Cl, = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of 
Pulse Generator. 


14. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut - 500; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIGH-LOW 

PULSE 


HIQH-LOW-HIGH 

PULSE 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE DISABLE 

N W ^ -ov 

‘PZL ‘PLZ 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED "VI-SV 


SAME PHASE 
INPUT TRANSITION 


tpLH tPHLI 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


l*PLH itPHL 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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OS 


SEMtCONDUCTOR 


CD74FCT377T 


December 1996 Fast CMOS Octal D Flip-Flop with Ciock Enabie 

Features 

• Advanced 0.8 micron CMOS Technology 

• The CD74FCT377T is Pin Compatible With Bipolar 
FAST'*'** Series at a Higher Speed And Lower Power 
Consumption 

• TTL Input and Output Levels 

• Octal D Flip-Flops with Clock Enable 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Pinout 




CD74FCT377T 


(QSOP, SOIC 

) 


TOP VIEW 


ci Q 

yj 

^Vcc 

Oo[2 


19)07 

Do [3 


in 07 

Di (7 


23 De 

Oi [5 


iHOe 

02 [6 


i5|05 

Da [7 


13 Os 

Do [8 


23 04 

OsH 


1304 

GND Qc 


23 CP 


CAUTION: These devices are sensitive to electrostatic discharge. Users shouid foiiow proper 1C Handiing Procedures. pUg Number 4172.2 

FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Harris Corporation 1996 4-75 


Description 

The CD74FCT377T is an 8-bit wide octai designed with 
eight edge-triggered D-type fiip-flops individual D inputs 
and O outputs. When Ciock Enable (CE) is LOW, the com¬ 
mon buffered Clock (CP) loads all flip-flops simultaneously. 
The register is fuiiy edge-triggered. The D input state, one 
setup time before the LOW-to-HIGH clock transition, is 
transferred to the corresponding fiip-flop's O output. The CE 
input must be stabie oniy one setup time prior to the LOW- 
to-HIGH transition for predictable operation. 


Ordering information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT377ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT377ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT377CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT377CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT377DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT377DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT377TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT377TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 


NOTE; QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


OCTAL 5V FCT 
5V FCT 250 






CD74FCT377T 


Functional Block Diagram 


Do O'! D2 O3 D4 D5 Dg D7 



TRUTH TABLE 


MODE 

(NOTE 1) 

INPUTS 

(NOTE 1) 
OUTPUTS 

CP 

CE 

Dn 

On 

Load "1* 

T 

1 

h 

H 

Load ’O" 

t 

1 

1 

L 

Hold 

T 

h 

X 

NC 

(Do Nothing) 

H 

H 

X 

NC 


NOTE: 


1. H = HIGH Voltage Level 

h = HIGH Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition 
L = LOW Voltage Level 

I = LOW Voltage Level One Setup Time Prior to the LOW-to-HIGH Clock Transition 
X = Doni Care 
NC = No Change 
T = LOW-to-HIGH Clock Transition 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

CE 

Clock Enable (Active LOW) 

CP 

Clock Pulse Input 

D 0 -D 7 

Data Inputs 

O 0 -O 7 

Data Outputs 

GND 

Ground 

Vcc 

Power 






CD74FCT377T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vqc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only..-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not imptied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 




TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40®C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V(H or Vm 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc ® Min, l||^ = -18mA 


Iqh = -15.0mA 


Iql = 64mA 


Input Capacitance 
(Note 6) 


Output Capacitance 
(Note 6) 


CouT Vout = 0'^ 


POWER SUPPLY SPECIFICATIONS 



Vcc = Max (Note 5), 
Vqut = gnd 


Quiescent Power 
supply Current 

Ice 

Vcc = Max 

V|N ~ OND or Vcc 

Supply Current per 
Input at TTL HIGH 

4ICC 

Vcc = Max 

V|N = 3.4V 
(Note 7) 

Supply Current per 
Input per MHz 
(Note 8) 

ICCD 

Vcc = Max, Outputs Open 

CE = GND 

One Input Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 
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CD74FCT377T 


Electrical Specifications (Continued) 



Switching Specifications Over Operating Range 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V(n = 3.4V); all other inputs at Vqc or GND. 

8 . This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. Ic = IqUIESCENT + IlNPUTS + >DYNAMIC 
•C = ICC + ^ICC DhNt + ICCD {1CP/2 + f|N|) 


Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at D^ 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter guaranteed but not production tested. 
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CD74FCT377T 


Test Circuits and Waveforms 

Vcc 



✓0-.7.0V 

soon 


14. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zquj ^ 50G; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

tpLZ. tpZL 

<PHZ. *PZH- <PLH- tpHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

Cl. = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to ZouT 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL, PRESET, 
CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



tpHL 








FIGURE 4. PROPAGATION DELAY 
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S CD74FCT399T 


December 1996 

Features 

• Advanced 0.8 micron CMOS Technology 

• The CD74FCT399T is Pin Compatible With Bipolar 
FAST^** Series at a Higher Speed And Lower Power 
Consumption 

• TTL Input and Output Levels 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT399ATNM 

-40 to 85 

IGLdSOIC 

M16.15-P 

CD74FCT399CTNM 

-40 to 85 

16LdSOIC 

M16.15-P 

CD74FCT399TNM 

-40 to 85 

16 Ld SOIC 

M16.15-P 

CD74FCT399ATM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT399CTM 

-40 to 85 

16 Ld SOIC 

M16.3-P 

CD74FCT399TM 

-40 to 85 

16LdSOIC 

M16.3-P 

CD74FCT399ATQM 

•40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT399CTQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 

CD74FCT399TQM 

-40 to 85 

16 Ld QSOP 

M16.15A-P 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 


Fast CMOS Quad Duai-Port Register 


Description 

These high-speed quad dual-port registers select 4-bit wide 
data from one of the two sources (Ports) under control of a 
common Select input (S). Synchronous with the LOW-to- 
HIGH transition of the Clock input (CP), the selected data is 
transferred to a 4-bit output register. The 4-bit D-type output 
register is fully edge-triggered. For predictable operation, 
the Data inputs (Iax> Ibx) Select input (S) must be sta¬ 
ble one set-up time prior to, and hold time after, the LOW-to- 
HIGH transition of the Clock input. 


Pinout 


CD74FCT399T 
(SOIC,QSOP) 
TOP VIEW 


S 

[T] ^ 

iHVcC 

Qo 


^©3 

■ao 


in'A3 

■bo 


iHiBa 

■bi 



■ai 


giA2 

Qi 


^©2 

GND 


CP 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper iC Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. 

Copy right © Harris Corporation 1996 4-80 


File Number 4252 






CD74FCT399T 



TRUTH TABLE 


I INPUTS 

OUTPUTS 

S 

•a 

■b 

Q 

I 

I 

X 

L 

I 

h 

X 

H 

h 

X 

I 

L 

h 

X 

h 

H 


NOTE: 


1. H = HIGH Voltage Level 

h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH Clock trasWon 
L = LOW Voltage Level 

I = LOW Voltage Level one setup time prior to the LOW-to-HIGH Clock trasition 
X = Don’t Care 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

S 

Common Select Input 

CP 

Clock Pulse Input 

•ao - Ias 

Data Inputs from Source A 

'bo - 'B3 

Data Inputs from Source B 

Qq - Q 3 

Register True Outputs 

GND 

Ground 

Vcc 

Povrer 















CD74FCT399T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA SOIC Package (M16.15-P). 

SOIC Package (M16.3-P). 

Operating Conditions qsop Package. 

Operating Temperature Range.-40°C to 85°C Maximum Junction Temperature. 

Supply Voltage to Ground Potential Maximum Storage Temperature Range. 

Inputs and Vcc Only.-0.5V to 7.0V Maximum Lead Temperature (Soldering 10s). 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not impiied. 


0JA (°C/W) 
110 
97 
140 

.150°C 

.-65°C to 150°C 
.300°C 


oniy rating and operation 


2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V 5% 


Output HiGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


Clamp Diode Voitage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


Vqh Vcc = Min, V|N = V|H or V|l 


Vql Vcc = Min, V|N = V|HorV|L 


V|H I Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|N=:-18mA 


Vcc = Max (Note 5), 
Vout = GND 


Iqff Vcc = gnd, Vout = ^-sv 


Vh 


Iqh = -15.0mA 


loL = 48mA 


CAPACITANCE Ta = 25^0, f = 1 MHz 


Input Capacitance 
(Note 6) 

C|N 

> 

o 

II 

z 

> 

Output Capacitance 
(Note 6) 

Cqut 

VoUT = 0V 



POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Suppiy Current 

icc 

Vcc = Max 

V|N = GND or Vcc 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|N = 3.4V 
(Note 7) 

Supply Current per 
Input per MHz 
(Note 8) 

ICCD 

Vcc = Max, Outputs Open 

One Input Toggling 

50% Duty Cycie 

V|N = Vcc 

ViN = GND 



10 pF 


12 pF 


500 pA 


2.0 mA 


0.25 mA/ 
MHz 


4-82 











































































































CD74FCT399T 


Electrical Specifications (Continued) 


Total Power Supply 
Current (Note 10) 


SYMBOL 


ic 


(NOTE 3) 

TEST CONDITIONS 


Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
S = GND, 50% Duty Cycle 
One Bit Toggling at f| = 5MHz 


Vcc = Max, Outputs Open 
fCP = 10MHz, 50% Duty Cycle 
S = GND 

Eight Bits Toggling at f| = 
2.5MHz 

50% Duty Cycle 


Switching Specifications Over Operating Range 


(NOTE 11) 
TEST 

CONDITIONS 


Cl = 50pF 
Rl = 5000 



Propagation Delay 
CPtoQ 


Setup Time, 
HIGH or LOW 
DtoQ 


Hold Time, 
HIGH or LOW 
DtoQ 


Setup Time, 
HIGH or LOW 
StoCP 


Hold Time, 
HIGH or LOW 


Clock Pulse Width 
(Note 13), 

HIGH or LOW 


SYMBOL 


*PLH, 

tPHL 


tsu 



V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V,N = GND 



(NQTE 4) 

TYP 

MAX 

UNITS 

1.5 

3.5 

(Note 9) 

mA 

2.0 

5.5 

(Note 9) 

mA 

3.8 

7.3 

(Note 9) 

mA 

5.0 

12.3 
(Note 9) 

mA 



AT 

CT 


(NQTE 12) 

MIN 

MAX 

(NOTE 12) 

MIN 

MAX 

UNITS 

2.5 

7.0 

2.5 

5.6 

ns 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter Is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc o'" GND. 

8 . This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

10 . Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc DhNj + 'cCD (fcp/2 + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V||sj = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fCp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency, 

N| = Number of Inputs at fo 

AN currents are in milliamps and all frequencies are In megahertz. 

11. See test circuits and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 
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Test Circuits and Waveforms 



NOTE: 

14. Pulse Generator for All Pulses: Rate 51 .OMHz; Zout ^ 500; 
tf, tr i 2.5ns. 

FIGURE 1. TEST CIRCUIT 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH 



FIGURE 4. PROPAGATION DELAY 







SEMICONDUCTOR 


CD74FCT521T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 

• CD74FCT521T is Pin Compatible with Bipoiar FAST^** 
Series at a Higher Speed And Lower 

Power Consumption 

• TTL Input and Output Levels 

• Extremely Low Static Power 

• Hysteresis on Ali Inputs 


Pinout 


Fast CMOS 8-Bit Identity Comparator 


Description 

The CD74FCT521T is an 8-bit identity comparator. When 
two words of up to eight bits are compared, a bit-for-bit 
match of the two words provides a LOW output. The com¬ 
parison can be extended over muitiple words by the expan¬ 
sion input. The expansion input Ta=b ^I^o serves as an active 
LOW enabie input. 

Ordering information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT521ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT521ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT521BTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT521BTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT521CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT521CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT521DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT521DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT521TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT521TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 


NOTE: QSOP is commonly known as SSOR 

When ordering, use the entire part number. Add the suffix 96 to 

obtain the variant in the tape and reel. 


CD74FCT521T 
(QSOP, SOiC) 
TOP VIEW 




CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Harris Corporation 1996 4-85 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 87 

QSOP Package. 110 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Storage Temperature Range.-65°C to 150«C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Meodmum Ratings' may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not impiied. 

NOTE: 

3. 9j/\ is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc - Min, l||si = -18mA 


Vcc = Max (Note 6), 
VouT = GND 


Vcc = GND, Vqut = 4-5V 


Iqh = 5.0mA 


Iql = 48mA 



Input Capacitance 
(Note 7) 

C|N 

> 

o 

II 

z 

> 

Output Capacitance 
(Note 7) 

Cqut 

Vqut = ov 



10 

pF 

12 

PF 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

Supply Current per 
Input at TTL HIGH 

Alec 

Vcc = Max 

Supply Current per 
Input per MHz 
(Note 9) 

ICCD 

Vcc = Max, Outputs Open 

One Input Toggling 

50% Duty Cycle 

Total Power Supply 
Current (Note 11) 

ic 

Vcc = Max, Outputs Open 
f|= 10MHz 

50% Duty Cycle 

One Bit Toggling 


V|N = GND or Vcc 


V|N = 3.4V 
(Note 8) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 



500 

pA 

H 

mA 

0.25 

mA/ 

MHz 

3.5 

(Note 10) 

mA 

4.5 

(Note 10) 

mA 
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CD74FCT521T 


Switching Specifications Over Operating Range 



NOTES: 

4. For conditions shown as Max or Min, use appropriate value specified under Eiectrical Specifications for the appiicabie device type. 

5. Typicai vaiues are at Vcc = 5.0V, 25°C ambient and maximum loading. 

6 . Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. This parameter is determined by device characterization but is not production tested. 

8 . Per TTL driven input (V|fj = 3.4V); ali other inputs at Vcc GND. 

9. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

10. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

11. Ic = IqUIESCENT + liNPUTS + 'DYNAMIC 

•c = 'CC + A'CC DhNt + IcCD (1cp/2 + f|Ni) 

■cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| s Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

12. See test circuit and wave forms. 

13. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


p—1—|W 

JTJ—@- 

SOpF 

. 1 '. 

Cl: 


- 0 ^ 0 —7.0V 

[soon 


SWITCH POSITION 


NOTE: 

14. Pulse Generator for All Pulses; Rate < 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TEST 
tpLZ. tpZL 

*PHZ. tpZH. tpLH. tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS; 

C|, = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut 
Pulse Generator. 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 2. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT543T, CD74FCT544T, 

CD74FCT2543T 


December 1996 


Fast CMOS Latched Transceivers 


Features 


Description 


• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible With Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• 25Q Series Resistor on All Outputs (CD74FCT2543T) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT543ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT543ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT543CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT543CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT543DTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT543DTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT543TM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT543TQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT544ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT544ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT544CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT544CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT544TM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT544TQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2543ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2543ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2543CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2543CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2543TM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2543TQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 


NOTE: QSOP is commonly known as SSOR 

When ordering, use the entire part number. Add the suffix 96 to 

obtain the variant in the tape and reel. 


The devices are 8-bit wide non-inverting transceivers 
designed with two sets of eight D-type latches with separate 
input and output controls for each set. For d ata flow from A 
to B, for example, the A-to-B Enable (CEAB) input must be 
LOW in order to enter data from Ag-Ay or to take data from 
Bg-By, as indicated in the Truth Table. With CEAB LOW, a 
LOW signal makes the A-to-B latche s trans parent; a subse¬ 
quent LOW-to-HIGH transition of the LEAB signal puts the A 
latches in the storage mode and their outputs no longer 
change the A inputs. With CEAB and OEAB both LOW, the 
three-state B output buffers are active and reflect the data 
present at the output of the A latches. Control of data from B 
to A is similar, but uses the CEBA, LEBA, and OEBA inputs. 
The CD74FCT543T is a non-inverting version of the 
CD74FCT544T. 

Pinout 

CD74FCT543T, CD74FCT544T, CD74FCT2543T 
(QSOP, SOIC) 

TOP VIEW 

CEBA 
DEBa 
Ao 

Ai 

A2 
As 
A4 
As 
As 
Ay 
CEAB 
GND 



CAUTION: These devices are sensitive to electrostatic discharge. Users shouid foiiow proper IC Handling Procedures. pj|g |v|ijrp| 3 er 4173.1 

FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Harris Corporation 1996 
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Functional Block Diagram 


CD74FCT543T, CD74FCT2543T 

DETAIL A 



TRUTH TABLE (NON-INVERTING) 

For A-to-B (Symmetric with B-to-A) (NOTES 1,2) 


Pin Descriptions 


INPUTS 

LATCH 

STATUS 

OUTPUT 

BUFFERS 

CEAB 

LEAB 

IBI 

A-TO-B 

B 0 -B 7 

H 

- 

- 

Storing 

High-Z 

- 

H 

- 

Storing 

- 

- 

- 

H 

- 

HighZ 

■ 

■ 

■ 

Transparent 

Current A 

Inputs 

■ 

H 

■ 

Storing 

Previous A 
Inputs (Note 3) 


NOTES: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 

- = Don’t Care or Irrelevant 

2. A-to-B data flow shown; B-to-A flow control is the same, except 
using CEBA, LEBA and OEBA. 

3. Before LEAB LOW-to-HIGH Transition 


PIN NAME 

DESCRIPTION 

OEAB 

A-to-B Output Enable Input (Active LOW) 

OEBA 

B-to-A Output Enable Input (Active LOW) 

CE^ 

A-to-B Enable Input (Active LOW) 

CEBA 

B-to-A Enable Input (Active LOW) 

LE^ 

A-to-B Latch Enable Input (Active LOW) 

LEBA 

B-to-A Latch Enable Input (Active LOW) 

A 0 -A 7 

A-to-B Data Inputs or B-to-A Three-State 
Outputs 

B 0 -B 7 

B-to-A Data Inputs or A-to-B Three-State 
Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 

DC Output Current.120mA SOIC Package. 


0ja(°C/W) 


DC Output Current.120mA SOIC Package. 75 

QSOP Package. 100 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85^0 Maximum Storage Temperature Range.-eo^C to 150°C 

Supply Voltage lo Ground Potential M^imurn Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In "Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
ol the device at these or any other conditions above those indicated in the operational sections of this specification is not Irrplied. 

NOTE: 

4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 




(NOTE 5) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 6) 

TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


Input HIGH Current 


Input LOW Current 


High Impedance 
Ouput Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


VOH 

Vcc = Min, V|N = V|n or V|l 

VoL 

Vcc = Min, V|N = V|h or V|l 

Vql 

Vcc = Min, V|N = V|n or V|l 

V|H 

Guaranteed Logic HIGH Level 

V|L 

Guaranteed Logic LOW Levei 

l|H 

Vcc = Max (Except I/O Pins) 

l|L 

Vcc * Max (Except I/O Pins) 

l|H 

(I/O Pins Only) Vcc = Max 

l|L 

(I/O Pins Only) Vcc = Max 

■OZH 

Vcc = Max 

lOZL 

Vcc = Max 

V|K 

Vcc ~ Min, l|fs| = -18mA 

•os 

Vcc = Max (Note 7), 

Vqut = ©•'•D 

•off 

Vcc = GND, Vout = 4.5V 


Iqh = -15.0mA 


Iql ” 64mA 


Input Capacitance 
(Note 8) 

C|N 

II 

z 

> 

Output Capacitance 
(Note 8) 

Gout 

VoUT = 0V 



POWER SUPPLY SPECIRCATIONS 


Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

V,N = GNDorVcc 

Supply Curretn per 
Input at TTL HIGH 

Alec 

Vcc = Max 

CO o> 

II 0 

H 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 

IHI 

(NOTE 6) 

TYP 

MAX 

UNITS 

Supply Current per 
Input per MHz 
(Note 10) 

ICCD 

Vcc = Outputs Open 

CEAB and CEAB = GND 

CEBA = Vcc 

One Input Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


0.15 

0.25 

mA/ 

MHz 

Total Power Supply 
Current (Note 12) 

ic 

Vcc = Outputs Open 

fcp = 10MHz (LEAB) 

50% Duty Cycle 

CEAB and OEAB = GND 

CEBA = Vcc 
f| = 5MHz 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

- 

1.5 

3.5 

(Note 11) 

mA 



V|N = 3.4V 

V|N = GND 

■ 


5.5 

(Note 11) 

mA 



Vcc = Outputs Open 

fcp = 10MHz (LEAB) 

50% Duty Cycle 

CEAB and oEAB = GND 

CEBA = Vcc 

Eight Bits Toggling 

f| = 2.5MHz, 50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

3.8 

7.3 

(Note 11) 

mA 



V|n = 3.4V 

V|N = GND 

1 


16.3 

(Note 11) 

mA 


Switching Specifications Over Operating Range 




(NOTE 13) 

TEST 

CONDITIONS 

T 

AT 

CT 

DT 


PARAMETER 

SYM¬ 

BOL 


MAX 

(NOTE 14) 

MIN 

MAX 


MAX 


MAX 

UNITS 


CD74FCT543T 


Propagaton Delay tpLH, 

Transparent tpHL 

Mode A|m to Bim or to 


Output Enable Time tpzH. 

OEBA or OEAB to An or Bn tpzL 
CEBA or CEAB to A^ or Bfj 


CEBA or CEAB to An or Bn 
(N ote 15) 


Setup Time , HIGH o r LOW tsu 
An or Bn to LEBA or LEAB 


Hold Time, HIGH or LOW tn 
An or Bn to LEBA or LEAB 


LEBA or LEAB Pulse Width % 
LOW (Note 15) 


CD74FCT544T, CD74FCT2543T 


Cl = 50 pF 
Rl = 500£2 


Cu = 50 pF 
Rl = 5000 


Cl = 50 pF 
Rl = 5000 


Cl = 50 pF 
Rl = 5000 


Cl = 50 pF 
Rl = 5000 


Cl = 50 pF 
Rl = 5000 


Cl = 50 pF 
Rl = 5000 



Propagation Delay 

tPLH, 

Cl = 50 pF 

2.5 

8.5 

2.5 

6.5 

2.5 

5.3 

- 

o 

ns 

Transparent 

Mode An to Bn or Bn to An 

tPHL 

Rl = 5000 








■ 



Propa gation Delay tpLH, Cl = 50 pF 2.5 12.5 2.5 8.0 2.5 7.0 - - ns 

LEBA to An, LEAB to Bn ^PHL ^L ~ 5000 
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Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYM¬ 

BOL 

(NOTE 13) 

TEST 

CONDITIONS 

T 

AT 

CT 

DT 

UNITS 


MAX 


MAX 


MAX 


MAX 

Output Enable Time 

OEBA or OEAB to An or Bn 
CEBA or CEAB to A^ or B^ 

tpZH, 

tpZL 

Cl = 50 pF 
Rl = 5000 


12.0 



■ 

8.0 

■ 

1 

ns 

Output Disable Time 

OEBA or OEAB to A^ or Bfj 
CEBA or CEAB to An or Bn 
(N ote 15) 

tpZH, 

tpZL 

Cl = 50 pF 
Rl = 5000 




1 


6.5 

1 

1 

ns 

Setup Time, HIGH or LOW 
An or Bn to LEBA or LEAB 

*SU 

Cl = 50 pF 
Rl = 5000 

3.0 

- 


■ 

mu 

■ 

- 

- 

ns 

Hold Time, HIGH or LOW 

An or Bn to LEBA or LEAB 

tH 

Cl = 50 pF 
Rl = 5000 


- 


■ 

H 

■ 

- 

- 

ns 


tw 

Cl = 50 pF 
Rl = 5000 


- 


■ 

imi 

■ 

■ 

- 

ns 


NOTES: 


5. For conditions shown as Max or Min, use appropriate vaiue specified under Eiectricai Specifications for the appiicabie device type. 

6. Typical values are at Vqc = 5.0V, 25®C ambient and maximum loading. , 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Iqo formula. These limits are guaranteed but not tested. 

12. ic = Iquiescent + liNPUTS + Idynamic 

■c = ICC + Alee DhNj + ICCD (♦cp/2 + <|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

•cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. See test circuit and wave forms. 


14. Minimum limits are guaranteed but not tested on Propagation Delays. 

15. This parameter is guaranteed but not production tested. 















































CD74FCT543T, CD74FCT544T, CD74FCT2543T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


H— 

„ ► 

ffj—®- 

SOpF 

::ht 

Cl: 


NOTE: 

16. Pulse Generator for All Pulses: Rate ^ 1.0MHz; Zqut^ 500; 
tf.tr^ 2.5ns. 

RGURE1. TEST CIRCUIT 


SWITCH POSITION 


TEST 
tpLZ. tpZL 

*PHZ. <PZH. tPLH. *PHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

Cl. = Load capacitance, includes jig and probe capacitance. 
R 7 - = Termination resistance, should be equal to Zqut the 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL < 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. i 


tSU tH 


OCK ENABLE, ETC. | j [ ,***, [ ^ ****** * * ~ 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIQH-LOW 

PULSE 


HIQH-LOW-HIGH 

PULSE 



RGURE3. PULSE WIDTH 


CONTROL INPUT 


ENABLE 


. V- -3.5V 

OUTPUT swrrcHX 
NORMALLY LOW CLOSED Cl-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



It'"- 

Oiw ''oh 


SAME PHASE 

/—S 


INPUT TRANSITION 


_ 


tPLJI 

•PHL 


OUTPUT 

/ - 




1^ 

to 



OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT623T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 


Fast CMOS Octal Bus Transceiver (Three-State) 


Description 


• CD74FCT623T is Pin Compatible with Bipolar FAST^** 
Series at a Higher Speed and Lower Power 
Consumption 

• TTL Input and Output Levels 

• Extremely Low Static Power 

• Hysteresis on All Inputs 


Pinout 


The CD74FCT623T is an 8-bit wide non-inverting octai 
transceiver designed with three-state bus-driving outputs in 
both the send and receive directions. Designed for asyn¬ 
chronous two-way operation between data buses, the control 
function ailows for maximum fiexibility in timing. 


Ordering information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT623TM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT623ATM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT623CTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT623DTM 

-40 to 85 

20 Ld SOIC 

M20.3-P 

CD74FCT623TQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT623ATQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT623CTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 

CD74FCT623DTQM 

-40 to 85 

20 Ld QSOP 

M20.15-P 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the 
obtain the variant in the tape and reel. 


CD74FCT623T 
(QSOP, SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures- 
FAST™ is a trademark of Fairchild Semiconductor. 
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CD74FCT623T 


Functionai Biock Diagram 

Bq b^ 

B2 

B3 

B4 Bs 

Be 

B? 


rh 







®BA Gab Ao 


Pin Descriptions 


TRUTH TABLE (NOTE 1) 


INPUTS 


Gab 



1. H = High Voltage Level 
L s Low Voltage Level 
Z = High Impedance (OFF) State 


DESCRIPTION 


5ba. Gab 

Enable Outputs 

A 0 -A 7 

A Bus Inputs or Three-State Outputs 

B 0 -B 7 

B Bus Inputs or Three-State Outputs 

GND 

Ground 

Vcc 

Power 


OUTPUTS 


B Data to A Bus 


A Data to B Bus 


Z 


B Data to A Bus 
A Data to B Bus 
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CD74FCT623T 


Absolute Maximum Ratings 

DC Input Voltage ..-0.5V to 7.0V 

DC Output Current..120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85®C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absoiute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. 9ja is measured with the component mounted on an evaluation PC board in free air. 


Thermai Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

SOIC Package. 87 

QSOP Package. 110 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


Electricai Specifications 




(NOTE 3) 

■IB 

(NOTE 4) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

■H 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage Vqh I Vcc = Min, Vim = V|h or V|l Moh = •■• 5.0mA 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


Vql Vcc = Min, V|N = ViH or V|l 



CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 6) 

C|N 

> 

o 

M 

z 

> 


- 

6 

10 

PF 

Output Capacitance 
(Note 6) 

Gout 

Vqut = ov 


- 

8 

12 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

■cc 

Vee = Max 

V|nj = GND or Vee 

- 

0.1 

10 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vee = Max 

V|N = 3.4V 
(Note 7) 

- 

0.5 

2.5 

mA 

Supply Current per 
Input per MHz 
(Note 8) 

leeo 

Vee = Max, Outputs Open 

Gba = Gab = gnd 

One Input Toggling 

50% Duty Cycle 

ViN = Vee 

V|N = GND 


0.15 

0.25 

mA/ 

MHz 





















































































































CD74FCT623T 


Electrical Specifications (Continued) 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


Total Power Supply 
Current (Note 10) 



MAX 

UNITS 

4.0 

(Note 9) 

mA 

5.0 

(Note 9) 

mA 

6.5 

(Note 9) 

mA 

14.5 
(Note 9) 

mA 



Vcc = Max, Outputs Open V|fg = Vcc 
= 10MHz, 50% Duty Cycle V|n = GND 
Gba = Gab ~ GND, 50% Duty ■■ 

Cycle V|n = 3.4V 

One Bit Toggling at f| = 5MHz = GND 


Vcc = Max, Outputs Open V|fj = Vcc 
fcp = 10MHz, 50% Duty Cycle V|n = GND 

Gba = Gab = GND, 50%. Duty - 

Cycle, Eight Bits Toggling V|n = 3.4V 

at f| = 2.5MHz, 50%. Duty Cycle V|n = GND 


Switching Specifications Over Operating Range 


(NOTE 11) 

TEST [(NOTE 12)1 I (NOTE 12) I [(NOTE 12)1 

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX MIN MAX 


CD74FCT138T 


Propagation Deiay tpLH, Cl = 50pF 

A[sj to Bfj tpHL “ 5000 

Propagation Delay tpLH. 

Bn to An _ tpHL 

Output Enable tpzn. 

Time tpzL 

Gba to An _ 

Output Disable tpuz. 

Time tpLz 

Sba to An 

(Note 13) _ 

Output Enable tp 2 H> 

Time tpzL 

Gab to Bn _ 

Output Disable Time tp^z. 

Gab to Bn tpLz 

(Note 13) 


NOTES; 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = ^-OV, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc o'” GND. 

8 . This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the ice formula. These limits are guaranteed but not tested. 

10. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc BhNt + 'cCD (fCP/2 + f|N|) 

'CC = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Du 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 



1.5 

5.5 

1.5 

4.8 

1.5 

1.5 

5.5 

1.5 

4.8 

1.5 

1.5 

■ 

1.5 

6.1 

1.5 

1.5 

6.5 

1.5 

5.6 

1.5 

1.5 

7.0 

1.5 

6.1 

1.5 

1.5 

6.5 

1.5 

5.6 

1.5 
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CD74FCT623T 


Test Circuits and Waveforms 



NOTE: 

14. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zquj ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 


4-100 





SEMICONDUCTOR 


CD74FCT646T, CD74FCT648T, 
CD74FCT651T, CD74FCT652T, 
CD74FCT2646T, CD74FCT2652T 


December 1996 


Fast CMOS Octal Registered Transceivers 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^** Series at a Higher Speed, Lower Power 
Consumption 

• 25(2 Series Resistor on All Outputs (FCT2XXX Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Description 

These devices are designed with a bus transceiver with 
three-state D-type flip-fiops and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or 
from the internal storage registers. The CD74FCT 651T, 
CD74FCT652T and CD74FCT2652T utilize GAB and GBA 
signals to control the transceiver functions. The 
CD74FCT646T, CD74FCT2646T and CD74FCT648T utilize 
the enabie control (G) and direction pins (DIR) to control the 
transceiver functions. SAB and SBA control pins are used to 
seiect either reai-time or stored data transfer. The circuitry 
used for select control will eliminate the typical decoding 
glitch that occurs in a multipiexer during the transition 
between reai-time and stored data. A low input level selects 
real-time data and a high selects stored data. 

The CD74FCT646T is a non-inverting option of the 
CD74FCT648T. The CD74FCT652T is a non-inverting 
option of the CD74FCT651T. 

The CD74FCT2646T and CD74FCT2652T devices have a 
buiit-in 25(2 series resistor on all outputs to reduce noise due 
to refiections, thus eliminating the need for an external termi¬ 
nating resistor. 


Ordering Information 


PART NUMBER 


CD74FCT646ATM 


CD74FCT646ATQM 


CD74FCT646CTM 


CD74FCT646CTQM 


CD74FCT646DTM 


CD74FCT646DTQM 


CD74FCT646TM 


CD74FCT646TQM 


CD74FCT648ATM 


CD74FCT648ATQM 


CD74FCT648CTM 


CD74FCT648CTQM 


CD74FCT648TM 


CD74FCT648TQM 


CD74FCT651ATM 


CD74FCT651ATQM 


CD74FCT651CTM 


CD74FCT651CTQM 


CD74FCT651TM 


CD74FCT651TQM 


CD74FCT652ATM 


CD74FCT652ATQM 


CD74FCT652CTM 


CD74FCT652CTQM 


CD74FCT652DTM 


CD74FCT652DTQM 


CD74FCT652TM 


CD74FCT652TQM 


CD74FCT2646ATM 


CD74FCT2646ATQM 


CD74FCT2646TM 


CD74FCT2646TQM 


CD74FCT2652ATM 


CD74FCT2652ATQM 


CD74FCT2652CTM 


CD74FCT2652CTQM 


CD74FCT2652TM 


CD74FCT2652TQM 


TEMP. 

RANGE (°C) PACKAGE 


-40 to 85 24 Ld SOIC 


24LdQSOP 


24 Ld SOIC 


24 Ld QSOP 


24 Ld SOIC 


24 Ld QSOP 


-40 to 85 j 24 Ld SOIC 


-40 to 85 24 Ld QSOP 


-40 to 85 24 Ld SOIC 


-40 to 85 24 Ld QSOP 


24 Ld QSOP 


-40 to 85 24 Ld SOIC 


-40 to 85 24 Ld QSOP 


-40 to 85 24 Ld SOIC 


24 Ld QSOP 


24 Ld SOIC 


24 Ld QSOP 


-40 to 85 124 Ld SOIC 


-40 to 85 24 Ld QSOP 


-40 to 85 24 Ld SOIC 


24 Ld QSOP 


24 Ld SOIC 


24 Ld QSOP 


-40 to 85 24 Ld SOIC 


-40 to 85 24 Ld QSOP 


24 Ld QSOP 


-40 to 85 24 Ld SOIC 


-40 to 85 24 Ld QSOP 


-40 to 85 24 Ld SOIC 


-40 to 85 24 Ld QSOP 


-40 to 85 24 Ld QSOP 


-40 to 85 24 Ld SOIC 


24 Ld QSOP 



24 Ld QSOP 



M24.3-P 


M24.15-P 


M24.3-P 


M24.3-P 


M24.15-P 


M24.3-P 



NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the 
obtain the varient in the tape and reel. 



CAUTION: These devices are sensitive to electrostatic discharge. Users shouid foiiow proper 1C Handiing Procedures. 
FAST” is a trademark of Fairchiid Semiconductor. yi < n-i 
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CD74FCT64Sr, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT26S2T 


Pinouts 

CD74FCT646T, CD74FCT648T, CD74FCT2646T CD74FCT651T, CD74FCT652T, CD74FCT2652T 

(QSOP, SOIC) (QSOP, SOIC) 

TOP VIEW TOP VIEW 


CPAB ^ 


^vcc 

CPAB ^ 

u 

^Vcc 

sab[? 


^CPBA 

SAB [7 


^CPBA 

DIR [7 


SjSBA 

gab[? 


S|SBA 

AoE 



AoE 



Ai(T 


^Bg 

AiE 


^Bg 

A 2 E 


i^Bi 

AaE 


IEbi 

A 3 [7 


i8|B2 

A 3 E 


ii] B 2 

A 4 E 


13 B 3 

A 4 E 


i^Bs 

As [9 


IIIba 

AsE 


illBs 

A«[i0 


is]B5 

AsOo 


iilBs 

AtOi 


13 Be 

AtOI 



qnd|» 


IUbt 

gnd|^ 


!llB7 


Functional Block Diagram 

CD74FCT6S1T/BS2T ONLY 
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CD74FCT646T, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT2652T 


CD74FCT646T, CD74FCT2646T, CD74FCT648T TRUTH TABLE 


CD74FCT646T, 

CD74FCT2646T 


FUNCTION/OPERATION FUNCTION/OPERATION 


(NOTE 2) 

DATA I/O 


Store A and B Data 



Real Time B Data to A Bus Real Time B Data to A Bus 


Stored B Data to A Bus I Stored B Data to A Bus 


Real Time A Data to B Bus Real Time A Data to B Bus 


Stored A Data to B Bus Stored A Data to B Bus 


CD74FCT651T 


CD74FCT651T, CD74FCT652T, CD74FCT2652T TRUTH TABLE 


CD74FCT652T, 

CD74FCT2652T 


(NOTE 2) 

DATA I/O 


FUNCTION/OPERATION FUNCTION/OPERATION GAB GBA CPAB CPBA SAB SBA 



Store A and B Data 


Store A, Hold B 


Store A and B Data 


Store A, Hold B 


Store A in Both Registers Store A in Both Registers 
(Note 3) 


Hold A, Store B 


Hold A, Store B 


Store B in Both Registers Store B in Both Registers 
(Note 4) 


Real Time B Data to A Bus Real Time B Data to A Bus 


Stored B Data to A Bus 


Stored B Data to A Bus 


Real Time A Data to B Bus Real Time A Data to B Bus I H 


Stored A Data to B Bus Stored A Data to B Bus 


Stored A Data to B Bus and Stored A Data to B Bus and H 

Stored B Data to A Bus Stored B Data to A Bus 



1. The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always en¬ 
abled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock Inputs. 

2. Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

H = High Voltage Level; L = Low Voltage Level; X = Don't Care; T = LOW-to-HIGH transition 

3. A in B Register. 

4. B in A Register. 
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CD74FCT646T, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT2652T 



646T/648T/2646T 

DIR 

IS 

CPAB 

CPBA 

SAB 

SBA 

646T/64aT/2646T 

DIR 

S 

CPAB 

CPBA 

SAB 

SBA 


L 

L 

X 

X 

X 

L 


H 

L 

X 

X 

L 

X 

651T/652T/26S2T 

GAB 

esA 

CPAB 

CPBA 

SAB 

SBA 

6S1T/652T/2652r 

GAB 

SbA 

CPAB 

CPBA 

SAB 

SBA 


L 

L 

X 

X 

X 

L 


H 

H 

X 

X 

L 

X 

FIGURE 1. 

REAL-TIME TRANSFER BUS 

BTO A 

FIGURE 2. REAL-TIME TRANSFER BUS A TO B 



646T/648T/2646T 

DIR 

(S 

CPAB 

CPBA 

SAB 

SBA 


H 

L 

t 

X 

X 

X 


L 

L 

X 

t 

X 

X 


X 

H 

T 

t 

X 

X 

651T/652T/26S2T 

GAB 

SSA 

CPAB 

CPBA 

SAB 

SBA 


X 

H 

T 

X 

X 

X 


L 

X 

X 

I 

X 

X 


L 

H 

T 

t 

X 

X 


FIGURE 3. STORAGE FROM A AND/OR B 

NOTE: 

5. The CD74FCT646T and CD74FCT2646T cannot transfer 


646T/648T/2646T DIR € CPAB CPBA SAB SBA 

(NOTES) L L XHorLX H 

H LHorLX H X 

6517/6527/26527 GAB €BA CPAB CPBA SAB SBA 
H L HorLHorLH H 

FIGURE 4. TRANSFER STORES DATA TO A AND/OR B 


bus and B bus simultaneously. 
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CD74FCT646T, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT2652T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 6) 9jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

QSOP Package. 100 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Storage Temperature Range ... .-65°C to 150OC 

Supply Voltage to Ground Potential M^imurn Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not Implied. 

NOTE: 

6 . Oja is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 




(NOTE 7) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 8) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Vqh Vcc = Min,ViN = V|HorV|L 


Vql Vcc = Min, V|N = V|H or V|l 


Vql Vcc = Min, V|N = V|H or V|l 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


'OZH, Vcc = Max 
>OZL 


V|K IVcc = Min, l|fg =-18mA 


Vcc = Max (Note 9), 
Vout = GND 


Iqh = -15.0mA 


Iql = 64mA 


IOL= 12mA 
(250 series) 




Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Iqff Vcc = gnd, Vout = 4.5V 


Vh 


input Capacitance 
(Note 10) 

C|N 

> 

O 

II 

z 

> 

Output 

Capacitance (Note 10) 

Gout 

Vqut = ov 



POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

icc 

Vcc = Max 

V|fj = GND or Vcc 

Supply Current per 
Input at TTL HIGH 

4ICC 

Vcc = Max 

V|N = 3.4V 
(Note 11) 
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CD74FCT646T, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT2652T 


Electrical Specifications (Continued) 


PARAMETER 


Supply Current per In¬ 
put per MHz (Note 12) 


Total Power Supply 
Current (Note 14) 


(NOTE 7) 

TEST CONDITIONS 


ICCD Vcc = Max, Outputs Open 
(5 or DIR = GND or 
GAB = GBA = GND 
One Input Toggling 
50% Duty Cycle 


V|N = Vcc 
V|N = GND 



Vcc = Max, Outputs Open V|n = V^c 
fcp = 10MHz, 50% Duty Cycle V|n = GND 

G=:DIR = GNDor - 

GAB = GBA = GND V|n = 3.4V 

f| = 5MHz V|N = GND 

One Bit Toggiing 


Vcc = Max, Outputs Open Vjn = Vcc 
fcp = 10MHz, 50% Duty Cycle V|fj = GND 

G = DIR = GNDor - 

GAB = GBA = GND V|n = 3.4V 

f| = 2.5MHz, 50% Duty Cycle V|n = GND 
Eight Bits Toggiing 



Switching Specifications Over Operating Range 


(NOTE 15) 

TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT646T, CD74FCT2646T, CD74FCT648T 


(NOTE 18) 

CT 


(NOTE 18, 19) 

DT 

(NOTE 16) 

MIN MAX UNIT 


Propagation Delay 
Bus to Bus 


Output Enable Time 
G, DIR to Bus 


Output Disable Time tpHz, 
S, DiR to Bus tpLz 

(Note 17) 


Propagation Delay 
Clock to Bus 


Propagation Delay 
SBA or SAB to Bus 


Setup Time HIGH or 
LOW, Bus to Clock 


Hold Time HIGH or 
LOW, Bus to Clock 


Clock Pulse Width 
HIGH or LOW 
(Note 17) 



Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 5000 



CD74FCT651T, CD74FCT652T, CD74FCT2652T 


Propagation Deiay 
Bus to Bus 


Output Enabie Time 
GBA, GAB to Bus 


tpLH, Cl = 50pF 
tpHL ^L “ 5000 


♦PZH, Cl = 50pF 
*PZL ^L = 5000 



6.3 

1.5 

9.8 

1.5 
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CD74FCT646T, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT2652T 


Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYMBOL 

(NOTE 15) 
TEST 

CONDITIONS 

Output Disable Time 
GBA, GAB to Bus* 
(Note 17) 

fpHZ, 

tpLZ 

Cl = 50pF 

Rl = 5000 

Propagation Delay 
Clock to Bus 

fpLH, 

fpHL 

Cl = 50pF 

Rl = 5000 

Propagation Delay 
SBA or SAB to Bus 

tpLH, 

fPHL 

Cl = 50pF 

Rl = 5000 

Setup Time HIGH or 
LOW, Bus to Clock 

tsu 

Cl = 50pF 

Rl = 5000 

Hold Time HIGH or 
LOW, Bus to Clock 

tH 

Cl = 50pF 

Rl = 5000 

Clock Pulse Width 
HIGH or LOW 
(Note 17) 

tw 

Cl = 50pF 

Rl = 5000 




6.3 

1.5 

6.3 

1.5 



1.5 6.2 1.5 5.8 ns 


7. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

8 . Typical values are at Mqq = 5.0V, 25°C ambient and maximum loading. 

9. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

10 . This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or QND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + A'ce Dh^T + 'cCD (fCp/2 + f|N|) 

'cc = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. See test circuit and wave forms. 

16. Minimum limits are guaranteed but not tested on Propagation Delays. 

17. This parameter is guaranteed but not production tested. 

18. Not applicable to CD74FCT2646T, CD74FCT2652T. 

19. Not applicable to CD74FCT648T. 

20. Not applicable to CD74FCT651T or CD74FCT652T. 
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CD74FCT646T, CD74FCT648T, CD74FCT651T, CD74FCT652T, CD74FCT2646T, CD74FCT2652T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


-✓o—7.0V 

;sooo 



r-m-i 

J - 

◄ 

lj 

:rt 


SOpF 

Cl: 


21. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ SOQ; 
tf, tr ^ 2.5ns. 

FIGURE 5. TEST CIRCUIT 


*SU ‘h 


SWITCH POSITION 


TEST 

tPLZ. tpZL 

*PHZ- <PZH. tPLH- 'PHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|. = Load capacitance, includes jig and probe capacitance. 
Rf = Termination resistance, should be equal to Zqut of 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS ■■ y y— — 

CONTROL -5 f - 

PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL - i iiyjy 

PRESET, CLEAR, 3^00^ _ 

CLOCK ENABLE, ETC. SbJr tsu 

FIGURE 6. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE?. PULSE WIDTH 


CONTROL INPUT 


ENABLE DISABLE 

A /F=- 

3——-ov 

*PZL '•-♦I *PLZ ■•—^1 


OUTPUT SWITCH \ ^ .. 
NORMALLY LOW CLOSED -X^-SV 


OUTPUT SWITCH if, 
NORMALLY HIGH OPEN 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 8. ENABLE AND DISABLE TIMING 


FIGURE 9. PROPAGATION DELAY 
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AlCONDUCTOR 


CD74FCT821T, CD74FCT823T, 

CD74FCT825T, 
CD74FCT2821T, CD74FCT2823T 


Fast CMOS Bus Interface Registers 


natures 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^" Series at a Higher Speed and Lower Power 
Consumption 

• 250 Series Resistor on All Outputs 
(CD74FCT2821T, CD74FCT2823T Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Description 

The CD74FCT821T and CD74FCT2821T are 10-bit wide 
registers designed with ten D-type flip-flops with a buffered 
common clock and buffered three-state outputs. The 
CD74FCT823T and CD74FCT2823T are 9-bit wide registers 
designed with Clock Enable and Clear. The CD74FCT825T 
is an 8-bit wide register with all CD74FCT823T controls plus 
multiple enables. When output enable is LOW, the out¬ 
puts are enabled. When OE is HIGH, the outputs are in the 
high impedance state. Input data meeting the setup and hold 
time requirements of the D inputs is transferred to the Y out¬ 
puts on the LOW-to-HIGH transition of the clock input. 

The CD74FCT2821T and CD74FCT2823T devices have a 
built-in 250 series resistor on all outputs to reduce noise due 
to reflections, thus eliminating the need for an external termi¬ 
nating resistor. 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT821ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT821ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT821BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT821BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT821CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT821CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT823ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT823ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT823BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT823BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT823CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT823CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT825ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT825ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT825BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT825BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT825CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT825CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2821ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2821ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2821BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2821BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2823ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2823ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2823BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2823BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT2823CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT2823CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 


NOTE: QSOP is commonly known as SSOR 

When ordering, use the entire part number. Add the suffix 96 to 

obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. a -ttn 
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TRUTH TABLE (NOTE 1) 


OUTPUTS INTERNAL 
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CD74FCT821T, CD74FCT823T, CD74FCT825T, CD74FCT2821T, CD74FCT2823T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

QSOP Package. 100 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

inniitsanri v^^Oniu -0 .w 7 nv (Lead Tips Only) 


Supply Voltage to Ground Potential maAnnum ueou iBinpmoium looiUBiiiiy lua,.ouu o 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 


2. 6 ja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 5.0V ± 5% 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 250C, f = 1 MHz 


Input Capacitance C|n V||y| = OV 

(Note 6) 


Output 

Capacitance (Note 6) 


POWER SUPPLY SPECIFICATIONS 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or Vjl 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc “ Min, l|fg = -18mA 


Vcc = Max (Note 5), 
VoUT = GND 


Vcc ~ GND, VouT = 4.5V 


Iqh = -15.0mA 


Iql = 48mA 


Iql = 12mA 
(250 series) 


V|N = Vcc 


V|N = GND 


VoUT = 2.7V 


Vout = 0.5V 


CquT Vqut = OV 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 



Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
OE = EN = GND 
One Input Toggling 
50% Duty Cycle 


V||s) = GND or Vcc 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 
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CD74FCT821T, CD74FCT823T, CD74FCT825T, CD74FCT2821T, CD74FCT2823T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Total Power Supply 
Current (Note 10) 

ic 

Vcc = Max, Outputs Open 
fcp = 10MHz. 50% Duty Cycle 
OE=EN = GND 
f| = 5MHz 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

- 

1.5 

3.5 

(Note 9) 

mA 

V|N = 3.4V 

V|N = GND 



5.5 

(Note 9) 

mA 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 

Oe = en'=gnd 

Eight Bits Toggling 
f| = 2.5MHz 

50% Duty Cycle 

VlN = Vcc 

V|N = GND 

- 

3.8 

7.3 

(Note 9) 

mA 

ViN = 3.4V 

ViN = GND 



16.3 
(Note 9) 

mA 


Switching Specifications Over Operating Range 



(NOTE 11) 
TEST 

CONDITIONS 



CD74FCT821T, CD74FCT2821T 


Setup Time HIGH or 
LOW, Dn to CP 


Hold Time HIGH or 
LOW, Dn to CP 


Setup Time HIGH or 
LOW, EN to CP 


Hold Time HIGH or 
LOW, EN to CP 


Propagation Delay 
CERioYn 


Recovery Time, 
CLRtoCP (Note 13) 


Clock Pulse Width 
HIGH or LOW 
(Note 13) 


CLR Pulse Width 
LOW (Note 13) 


Output Enable Time 
OEIoYn 


Output Disable Time 
OEtoYN 




CD74FCT823T, CD74FCT2823T, 


Propagation Delay 

C^toYN 

(OE = LOW) 


Cl = 50pF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = 300pF 
(Note 13) 
Rl = soon 


Cl = SOpF 

Rl = soon 


Cl = 300pF 
(Note 13) 

Rl = soon 


, CD74FCT825T 


CT (NOTE 14) 

MAX UNIT 


Propagation Delay 
CPIoYn 

tpLH, 

tpHL 

Cl = 50pF 

Rl = 50on 

1.5 

10.0 

1.5 

(OE = LOW) 


Cl = 300pF 
(Note 13) 

Rl = 50on 

1.5 

20.0 




Cl = 50pF 

Rl = 50on 

1.5 

10.0 

1.5 

Cl = 300pF 
(Note 13) 

Rl = 50on 

1.5 

20.0 

1.5 



1.S 15.0 1.5 12.5 I ns 

















































































































































CD74FCT821T, CD74FCT823T, CD74FCT825T, CD74FCT2821T, CD74FCT2823T 


Switching Specifications Over Operating Range 


PARAMETER 


Setup Time HIGH or 
LOW, Dm to CP 


Hold Time HIGH or 
LOW, Dn to CP 


Setup Time HIGH or 
LOW, EN to CP 


Hold Time HIGH or 
LOW, ER to CP 


Prop agation Delay 
CCRtoYN 


Reco very Time, 
CLRtoCP(Note13) 


Clock Pulse Width 
HIGH or LOW 
(Note 13) 


CLR Pulse Width 
LOW (Note 13) 



SYMBOL 

(NOTE 11) 

TEST 

CONDITIONS 

fsu 

Cl = 50pF 

Ru = soon 

tH 

Cl = 50pF 

Rl = soon 

fsu 

CL = 50pF 

Rl = soon 

tH 

Cl = SOpF 

Rl = soon 

tpHL 

Cl = SOpF 

Rl = soon 

tREM 

Cl = SOpF 

Rl = soon 

tw 

Cl = SOpF 

Rl = soon 

tw 

Cl = SOpF 

Rl = soon 

tpZH 

Cl = SOpF 

Rl = soon 

tpZL 

Cl = 300pF 
(Note 13) 

Rl = soon 

tpHZ 

Cl = SOpF 

Rl = soon 

tpLZ 

Cl = 300pF 
(Note 13) 

Rl = soon 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc + 'cCD (^CP/2 + f|N|) 

'cc = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 

14. The CD74FCT2821CT type is not available. 
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CD74FCT821T, CD74FCT823T, CD74FCT82ST, CD74FCT2821T, CD74FCT2823T 


Test Circuits and Waveforms 

Vcc 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ. tpzL 

Closed 

fpHZ. fpZH. fpLH. fPHL 

Open 


DEFINITIONS: 

C), = Load capacitance, Includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of ff'O 
Pulse Generator. 


NOTE: 

15. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqijt ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


DATA INPUT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIQH-LOW 

PULSE 


HIGH-LOW.HIGH 

PULSE 


% 




FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 







OCTAL 5V FCT 
5V FCT 250 





CD74FCT827T, CD74FCT828T, CD74FCT2827T, CD74FCT2828T 


Functional Block Diagram 
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CD74FCT827T, CD74FCT828T, CD74FCT2827T, CD74FCT2828T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

QSOP Package. 100 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Temperature Range .-65°C to 150°C 

Suppiy Voltage to Ground Potential M^imurn Lead Temperature (Soldering 10s).SOO^C 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaiuation PC board in free air. 


Electricai Specifications 




(NOTE 3) 


(NOTE 4) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40^0 to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 

Vqh 

Output LOW Voltage 

Vql 

Output LOW Voltage 

Vql 

Input HIGH Voltage 

V|H 

Input LOW Voltage 

V|L 

Input HIGH Current 

l|H 

Input LOW Current 

l|L 

High Impedance 
Output Current 

•OZH 

•OZL 

Clamp Diode Voltage 

V|K 

Short Circuit Current 

•os 

Power Down Disable 

•off 

Input Hysteresis 

Vh 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or Vjl 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Iqh = -15.0mA 


Iql = 48mA 



Vcc = Max (Note 5), 

Vout = gnd 


•off I Vcc = GND, Vqut = 4-5V 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 6) 

C|N 

> 

o 

II 

z 

> 

Output Capacitance 
(Note 6) 

CouT 

VoUT = OV 



6 

10 

pF 

8 

12 

PF 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

V||\| = GND or Vcc 

Supply Current per 
Input at TTL HIGH 

A^cc 

Vcc = Max 

V|N = 3.4V 
(Note 7) 


0.1 

10 

pA 

0.5 

2.5 

mA 
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CD74FCT827T, CD74FCT828T, CD74FCT2827T, CD74FCT2828T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Supply Current per 
Input per MHz 
(Note 8) 

■cCD 

Vcc = Outputs Open 

?5Eior5E2 = GND 

One Input Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


0.15 . 

0.25 

mfij 

MHz 

Total Power Supply 
Current (Note 10) 

•c 

Vcc = Outputs Open 

fcp = 10MHz, 50% Duty Cycle 
orOE2 = GND 
f|» 5MHz 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

- 

1.7 

4.0 

(Note 9) 

mA 

V|N » 3.4V 

V|N = GND 

- 


5.0 

(Note 9) 

mA 

Vcc = Max. Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
orC»E2 = GND 

Eight Bits Toggling 
f| = 2.5MHz 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

3.2 

6.5 

(Note 9) 

mA 

V|N = 3.4V 

V|N = GND 

■ 

5.2 

14.5 
(Note 9) 

mA 


Switching Specifications Over Operating Range 


(NOTE 11) 
TEST 

PARAMETER SYMBOL CONDITIONS 


CD74FCT827T, CD74FCT2827T 


Propagation Delay 
DnIoYn 



OEn to Yn 


Output Disable Time tpHz, Ci, == 5 pF 

OEnIoYn tpi 7 (Note 13) 

(Note 13) RL = 500f 


CD74FCT828T, CD74FCT2828T 


Propagation Delay 
Dn to Yn 




Cl = 50 pF 

Rl = 500£1 

1.5 

Cl = 300 pF 
(Note 13) 

Rl = 5000 

1.5 

Cl = 50pF 

Rl = 50on 

1.5 

Cl = 300pF 
(Note 13) 

Rl = 5000 

1.5 

Cl = 5 pF 
(Note 13) 

Rl = 5000 

1.5 

Cl = 50 pF 

Rl = 5000 

1.5 










Cl = 50 pF 

Rl = 500O 

1.5 

Cl = 300pF 
(Note 13) 

Rl = 5000 

1.5 



ns 




ns 






1.5 6.0 ns 


1.5 

5.5 

1.5 

1.5 

13.0 

1.5 
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CD74FCT827T, CD74FCT828T, CD74FCT2827T, CD74FCT2828T 


Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYMBOL 

(NOTE 11) 

TEST 

CONDITIONS 

AT 

BT 

(NOTE 14) 

CT 

UNITS 


MAX 

Bll 

MAX 


MAX 

Output Enable Time 
OEn to Yn 

tp2H, 

tpZL 

Cl = 50 pF 

Rl = 50on 

1.5 

9.5 

1.5 

8.0 

1.5 


ns 

Cl = 300 pF 
(Note 13) 

Rl = 500fl 

1.5 

23.0 

1.5 

15.0 

1.5 

14.0 

ns 

Output Disable Time 
OE|sj to Yfg 
(Note 13) 

IPHZ, 

tpLZ 

Cl = 5pF 
(Note 13) 

Rl = 5000 

1.5 

8.5 

1.5 


1.5 

■ 

ns 

Cl = 50 pF 
Rl=500i:i 

1.5 

10.0 

1.5 

■ 

1.5 


ns 


NOTES; 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vqc = 5.0V, 25°C ambient and maximum loading. 


5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

10. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc DhNt + 'cCD (1cp/2 + f|N|) 

'cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and ail frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 

14. All types except CD74FCT2827T. 
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Test Circuits and Waveforms 



NOTE; 

15. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT841T, CD74FCT843T, 
CD74FCT845T, CD74FCT2841T 


December 1996 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible with Bipolar 
FAST^** Series at a Higher Speed and Lower Power 
Consumption 

• 250 Series Resistor on All Outputs (FCT2841 Only) 

• TTL Input and Output Levels 

• Low Ground Bounce Outputs 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Description 

These devices are buffered interface latches. These trans¬ 
parent latches with three-state outputs, are designed to elim¬ 
inate the extra packages required to buffer existing latches 
and provide extra data width for wider address/data paths or 
buses carrying parity. When Latch Enable (LE) is HIGH, the 
flip-flops appear transparent to the data. The data th^ 
meets the set-up time when LE is LOW is latched. When OE 
Is HIGH, the bus output Is in the high impedance state. The 
CD74FCT841T and CD74FCT2841T are 10-bit latches, the 
CD74FCT843T is a 9-bit latch, and the CD74FCT845T is an 
8-bit latch. 

The CD74FCT2841T device has a built-in 250 series resis¬ 
tor on all outputs to reduce noise due to reflections, thus 
eliminating the need for an external terminating resistor. 


Fast CMOS Bus Interface Latches 


Ordering Information 


TEMP. 
RANGE (°C) 


-40 to 85 


Pinouts 


CD74FCT841T, CD74FCT2841T 
(QSOP, SOfC) 

TOP VIEW 


CD74FCT843T 
(QSOP, SOIC) 
TOP VIEW 





PART NUMBER 


CD74FCT841ATM 


CD74FCT841ATQM 


CD74FCT841BTM 


CD74FCT841BTQM 


CD74FCT841CTM 


CD74FCT841CTQM 


CD74FCT843ATM 


CD74FCT843ATQM 


CD74FCT843BTM 


CD74FCT843BTQM 


CD74FCT843CTM 


CD74FCT843CTQM 


CD74FCT845ATM 


CD74FCT845ATQM 


CD74FCT845BTM 


CD74FCT845BTQM 


CD74FCT845CTM 


CD74FCT845CTQM 


CD74FCT2841ATM 


CD74FCT2841ATQM 


CD74FCT2841BTM 


CD74FCT2841BTQM 


CD74FCT2841CTIVI 


CD74FCT2841CTQM 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchiid Semiconductor. a i O'! 

Copyright © Harris Corporation 1996 


File Number 4177.2 
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CD74FCT841T, CD74FCT843T, CD74FCT845T, CD74FCT2841T 


Absolute Maximum Ratings Thermal information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 6jA (°C/W) 

DC Output Current.120mA sOIC Package. 75 

Operating Conditions !!!!!!!!!!!!!!!!!.'? 50 »o 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification is not implied. 


2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 3) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85 OC, Vcc = 5.0V ±5®/i 


Output HIGH Voltage I Vqj^ I Vcc = Min, V|n = V|h or V|l I Iqh = ‘^^-OrtiA 


Output LOW Current I Vql I Vcc = Min, V|n = V|h or V|l |loL = ‘^8mA 


Output LOW Current I Vql I Vcc = Min, V|n = V|h or V|l 



Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High impedance 
Output Current 


Clamp Diode Voltage 


Power Down Disable 


Short Circuit Current 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C||m Vug = OV 

(Note 6) 


Output Capacitance Cqut Vout = OV 
(Note 6) 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz(Note 8) 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


IOL= 12mA 
(25Q Series) 


V|(g = Vcc 


ViN = GND 


Vout = 2.7V 


Vout = 0.5V 


Vcc = Min, l||g = -18mA 


Vcc = GND, VouT “ 4.5V 


Vcc “ Max (Note 5), Vout “ GND 



Vcc = Max 


Vcc = Max 


Vcc = Max, 

Outputs Open 
QE = GND; LE = Vcc 
One Input Toggling 
50% Duty Cycle 


ViN = GND 
or Vcc 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
ViN = GND 




6 

10 

PF 

8 

12 

PF 
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OCTAL 5VFCT 
5VFCT250 



























































































































CD74FCT841T, CD74FCT843T, CD74FCT845T, CD74FCT2841T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

KH 

(NOTE 4) 

TYP 

MAX 

UNITS 

Total Power Supply 
Current (Note 10) 

■c 

Vcc = Outputs Open 

fcp= 10MHz 

50% Duty Cycle 

OE = GND; LE = Vcc 
f| = 5MHz 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

- 

1.5 

3.5 

(Note 9) 

mA 

V|N = 3.4V 

V|N = GND 


1.8 

4.5 

(Note 9) 

mA 

Vcc = Outputs Open 

fcp = 10MHz 

50% Duty Cycle 

OE=GND: LE = Vcc 

Eight Bits Toggling 

f| = 2.5MHz, 50% Duty Cycle 

V|N = Vcc 

V|n = GND 

- 


6.0 

(Note 9) 

mA 

V|N = 3.4V 

V|N = GND 


5.0 

14.0 
(Note 9) 

mA 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 11) 
TEST 

CONDITIONS 

AT 

BT 


(NOTE 12) 

MIN 

MAX 

(NOTE 12) 

MIN 

MAX 


CD74FCT841T, CD74FCT2841T 

Propagation Delay 

DNtoYN 

(LE = HIGH) 

tPLH, 

*PHL 

Cl = 50pF 

RL = 500n 

1.5 

mu 

1.5 

6.5 

1.5 

Cl = 300pF 
(Note 13) 

Rl = 500O 

1.5 

8.0 

1.5 

13.0 

1.5 

Setup Time 

Data to LE 

*SU 

Cl = 50pF 

Rl = 500Q 

2.5 

- 

2.5 

- 

2.5 

Hold Time 

Data to LE 

tH 

2.5 

- 

2.5 

- 

2.5 

Propagation Delay 
LEtoYN 

tPLH, 

tPHL 

Cl = 50pF 

Rl = 500Q 

1.5 

12.0 

1.5 

8.0 

1.5 

CL = 300pF 
(Note 13) 

Rl = 500Q 


16.0 

■ 

15.5 

■ 

LE Pulse Width 
(HIGH)(Note 3) 

tw 

Cl = 50pF 

Rl = soon 

■a 

- 


- 

m 

Output Enable Time 
OEtoYN 

tPZH, 

tpZL 

Cl = SOpF 

Rl = soon 

1.5 

10.0 

1.5 

8.0 

1.5 

Cl = 300pF 
(Note 13) 

Rl = soon 

1.5 

23.0 

1.5 

14.0 

1.5 

Output Disable 
Time(Note 3) 
OEtoYN 

tPHZ. 

tPLZ 

Cl = SOpF 

Rl = soon 

1.5 


1.5 


1.5 

Cl = spf 
(N ote 13) 
RL=S00n 

1.5 

8.0 

1.5 


1.5 

1CD74FCT843T, CD74FCT845T 

Propagation Delay 
Dn to Yn 
(LE = HIGH) 

tpLH, 

tpHL 

Cl = SOpF 
RL=S00n 

1.5 


1.5 

6.5 

1.5 

Cl = 300pF 
(Note 13) 

Rl = soon 

1.5 

8.0 

1.5 

13.0 

1.5 

Setup Time 

Data to LE 

tsu 

Cl = SOpF 

Rl = soon 

2.5 

... 

2.5 

- 

2.5 


tH 



Hold Time 
Data to LE 


2.5 


2.5 


2.5 


ns 


















































































































































CD74FCT841T, CD74FCT843T, CD74FCT845T, CD74FCT2841T 


Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYMBOL 

(NOTE 11) 

TEST 

CONDITIONS 

AT 

BT 

CT 

UNITS 


MAX 

BSIlSi 

MAX 

(NOTE 12) 

MIN 

MAX 

Propagation Delay 
LEtoYN 

IPLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

12.0 

1.5 

8.0 

1.5 

Hi 

ns 

Cl = 300pF 
(Note 13) 

Rl = 5000 

1.5 

16.0 

1.5 

15.5 

1.5 

15.0 

ns 

Propagation Delay 
pREtoYN 

IPLH 

Cl = 50pF 

Rl = 5000 

1.5 

11.0 

1.5 

8.0 

1.5 

7.0 

ns 

Recovery Time 
PF?EtoYN 

Irem 

1.5 

11.0 

1.5 

10.0 

1.5 


ns 

Propagation Delay 
CLRtoYN 

tPLH 

1.5 

11.0 

1.5 

10.0 

1.5 


ns 

Recovery 

Time(Note 13) 
CLRIoYn 

Irem 

1.5 

13.0 

1.5 

10.0 

1.5 

nm 

ns 

LE Pulse Width 
(Note 13) (HIGH) 

tw 


- 

4.0 

- 

m 

- 

ns 

PRE Pulse Width 
(Note 13) (LOW) 

*W 

im 

- 


- 

m 

- 

ns 

CLR Pulse Width 
(Note 13) (LOW) 

tw 


■ 


- 

m 

- 

ns 

Output Enable Time 
OEtoYN 

1P2H, 

tpZL 

Cl = 50pF 
Rl=5000 

1.5 

10.0 

1.5 

8.0 

1.5 

6.5 

ns 

Cl = 300pF 
(Note 13) 

Rl = 5000 

1.5 

23.0 

1.5 

14.0 

1.5 

12.0 

ns 

Output Disable Time 
(Note 13) 

OEtoYN 

tPHZ, 

tpLZ 

Cl = 50pF 

Rl = 5000 

1.5 

■1 

1.5 

6.5 

1.5 

5.7 

ns 

Cl = 5pF 
(Note 13) 

Rl = 5000 

1.5 

8.0 

1.5 

■ 

1.5 

m 

ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate vaiue specified under Eiectricai Specifications for the appiicabie device type. 


4. Typicai values are at Vcc = 5-OV, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

8. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

10. Ic = IquIESCENT + I INPUTS + 'dynamic 

'c = 'cc + ^'cc DhNt + 'cCD (fCP/2 + f|N|) 

Ice = Quiescent Current 

Alec = flower Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
N j = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 
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CD74FCT841T, CD74FCT843T, CD74FCT845T, CD74FCT2841T 


Test Circuits and Waveforms 

Vcc 



NOTE: 

14. Pulse Generator for All Pulses; Rate S1 .OMHz; Zqut ^ 50ii; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

tpLZ. tpZL 

tpHZ. tpZH. tpLH. <PHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqijt of 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


*SU ‘h 


OCK ENABLE, ETC. | tsu | | rTTi- 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

tpZL “* ^1 


OUTPUT SWITCH \l^.„ 
NORMALLY LOW CLOSED Tfl -SV 


OUTPUT SWITCH /I 
NORMALLY HIGH OPEN 



FIGURE 4. ENABLE AND DISABLE TIMING 


f^VoL 
OV ''OM 

;;t 


SAME PHASE 
INPUT TRANSITION 


*PHL 


I^PHL 



OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 5. PROPAGATION DELAY 
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m HARRIS CD74FCT861T, CD74FCT863T, 

UJ SEM,CONDUCTOR CD74FCT864T 


December 1996 


Fast CMOS Bus Transceivers 


Features 

• Advanced 0.8 micron CMOS Technology 

• These Devices are Pin Compatible With Bipolar 
FAST^** Series at a Higher Speed And Lower Power 
Consumption 

• TTL Input and Output Levels 

• Extremely Low Static Power 

• Hysteresis on All Inputs 

Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT861ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT861ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT861BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT861BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT861CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT861CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT863ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT863ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT863BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT863BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT863CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT863CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT864ATM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT864ATQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT864BTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT864BTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 

CD74FCT864CTM 

-40 to 85 

24 Ld SOIC 

M24.3-P 

CD74FCT864CTQM 

-40 to 85 

24 Ld QSOP 

M24.15-P 


Description 

The CD74FCT860T series bus transceivers provide high- 
performance bus interface buffering for wide data/address 
paths carrying parity. They are designed for high-capaci¬ 
tance load drive capability while providing bus loading at 
both inputs and outputs. 

The CD74FCT861T is a 10-bit non-inverting bus transceiver. 
The CD74FCT863T is a 9-bit non-inverting option of the 
CD74FCT864T 9-bit inverting bus transceiver. 


Pinouts 


CD74FCT861T 
(QSOP, SOIC) 
TOP VIEW 



CD74FCT863T, CD74FCT864T 
(QSOP, SOIC) 

TOP VIEW 


NOTE: QSOP is commonly known as SSOP. 

When ordering, use the entire part number. Add the suffix 96 to 
obtain the variant in the tape and reel. 



CAUTION; These devices are sensitive to eiectrostatic discharge. Users shouid foiiow proper 1C Handling Procedures. 
FAST^” is a trademark of Fairchild Semiconductor. a ^OQ 

Copyright ©HarrisCorporation1996 4-129 
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OCTAL 5V FCT 
5VFCT25Q 






CD74FCT861T, CD74FCT863T, CD74FCT864T 


Functional Block Diagram 


CD74FCT861T 


To T, T2 Ts T4 Ts Te T7 Te To CIR 



Rq Ri R2 R3 R4 R5 Rs R7 Re 


R 9 CiET 


TRUTH TABLE (NOTE 1) 


CD74FCT861T, CD74FCT863T (Non-Inverting) 


High-Z 


Transmitting 


Transmitting 


Receiving 


Receiving 


CD74FCT864T (Inverting) 


High-Z 


Transmitting 


Transmitting 


Receiving 


Receiving 



1. H = High Voltage Level 
L = Low Voltage Level 
X = Don’t Care 
NA = Not Applicable 
Z = High Impedance 


Pin Descriptions 
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CD74FCT861T, CD74FCT863T, CD74FCT864T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 75 

QSOP Package. 100 

Operating Conditions Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Storage Temperature Range.-65°C to 150OC 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vqc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not Implied. 

NOTE; 

2. Gja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±5% 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Input HIGH Current 


Clamp Diode Voltage 


Short Circuit Current 


Power Down Disable 


Input Hysteresis 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Vcc = M'f’. V|N = V|H or V|L 


Vcc = M'O, V|N = V(H or V|i_ 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max, V|N = Vcc (Max) 


Vcc= Min, l|N = -18mA 


Vcc = Max (Note 5), 
Vqut = GND 


Vcc = GND, Vout = 4.5V 


Iqh = -15.0mA 


•OL = 48mA 


V|N = Vcc 


V|n = GND 


Vqut = 2-7V 


Vqut = 0 -SV 


Input Capacitance 
(Note 6) 


Output Capacitance 
(Note 6) 


Gout Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Vcc = Max 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 8) 



Vcc = Max 


Vcc = Max, Outputs Open 
OE = GND; LE = Vcc 
One Input Toggling 
50% Duty Cycle 


V,N = GNDorVcc 


V|N = 3.4V 
(Note 7) 


V|N = Vcc 
V|N = GND 
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OCTAL 5V FCT 
5V FCT 250 

























































































































CD74FCT861T, CD74FCT863T, CD74FCT864T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Total Power Supply 
Current (Note 10) 

'c 

Vcc = Outputs Open 

fcp = 10MHz, 50% Duty Cycle 
= GND; LE = Vcc 
f| = 5MHz 

One Bit Toggling 

ViN = Vcc 

ViN = GND 

- 

1.5 

3.5 

(Note 9) 

mA 



ViN = 3.4V 

V|N = GND 

■ 

1.8 

4.5 

(Note 9) 

mA 



Vcc = Outputs Open 

fcp = 10MHz, 50% Duty Cycle 
CE = GND; LE = Vcc 

Eight Bits Toggling 
f| = 2.5MHz 

50% Duty Cycle 

V|N = Vcc 

ViN = GND 

- 


6.0 

(Note 9) 

mA 



V|N = 3.4V 

V|N = GND 



14.0 
(Note 9) 

mA 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 11) 

TEST 

CONDITIONS 

AT 

BT 

CT 

UNITS 


MAX 


MAX 

11^311 

MAX 

Propagation Delay 
RNtoTiMor 

TnIoRn 

IPLH, 

IPHL 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 

mm 

1.5 

5.5 

ns 

Cl = 300pF 
(Note 13) 

Rl = 5000 

1.5 

15.0 

1.5 

13.0 

1.5 

11.5 

ns 

Output Enable Time 

OEt toTN or 

OEft to Rn 

IPZH, 

IPZL 

Cl = 50pF 

Rl = 5000 

1.5 

12.0 

1.5 

8.0 

1.5 

6.8 

ns 

Cl = 300pF 
(Note 13) 

Rl = 5000 

1.5 

20.0 

1.5 

15.0 

1.5 

13.0 

ns 

Output Disable Time 
OET toTmor 

OER to Rn 
(N ote 13) 

tpHZ, 

tpLZ 

Cl = 5pF 
(Note 13) 

Rl = 5000 

1.5 


1.5 

6.0 

1.5 

■ 

ns 

Cl = 50pF 

Rl = 5000 

1.5 

10.0 

1.5 

wm 

1.5 

6.0 

ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate vaiue specified under Eiectricai Specifications for the appiicabie device type. 


4. Typicai vaiues are at Vcc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6 . This parameter is determined by device characterization but is not production tested. 

7. Per TTL driven input (V|n = 3.4V); all other inputs at Wqq or GND. 

8 . This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

9. Values for these conditions are examples of the Iqq formula. These limits are guaranteed but not tested. 

10 . Ic = IqUIESCENT + IlNPUTS + 'DYNAMIC 

'C = 'CC + '^'CC I^hNt + 'cCD (fcp/2 + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
N 7 = Number of TTL Inputs at 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

11. See test circuit and wave forms. 

12. Minimum limits are guaranteed but not tested on Propagation Delays. 

13. This parameter is guaranteed but not production tested. 
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CD74FCT861T, CD74FCT863T, CD74FCT864T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLZi tpzL Closed 

<PHZ. <PZH. <PLH. tPHL Open 

DEFINITIONS: 

C|_ = Load capacitance, Includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of 
Pulse Generator. 


14. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


CONTROL INPUT 


ENABLE DISABLE 

> — . B -o\ 

‘PZL "•—►I *PLZ *•—^1 


OUTPUT SWITCH 
NORMALLY LOW CLOSED 


OUTPUT SWITCH if. 
NORMALLY HIGH OPEN 


FIGURE 2. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 


tpLH tpHL I 


[•PLH I *PHL 


FIGURE 3. PROPAGATION DELAY 
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CMOS LOGIC 



DOUBLE DENSITY 5V FCT CMOS LOGIC 
BALANCED AND HIGH DRIVE OUTPUT 

PAGE 


Selection Guide .... 


Data Sheets 


CD74FCT16240T, 

CD74FCT162240T 

Fast CMOS 16-Bit 

CD74FCT16244T, 

CD74FCT162244T 

Fast CMOS 16-Bit 

CD74FCT16245T, 

CD74FCT162245T 

Fast CMOS 16-Bit 

CD74FCT16373T, 

CD74FCT162373T 

Fast CMOS 16-Bit 

CD74FCT16374T, 

CD74FCT162374T 

Fast CMOS 16-Bit 

CD74FCT16500T, 

CD74FCT162500T 

Fast CMOS 18-Bit 

CD74FCT16501T, 

CD74FCT162501T 

Fast CMOS 18-Bit 

CD74FCT16511T, 

CD74FCT162511T 

Fast CMOS 16-Bit 

CD74FCT16540T, 

CD74FCT162540T 

Fast CMOS 16-Bit 

CD74FCT16541T, 
CD74FCT162541T 

Fast CMOS 16-Bit 

CD74FCT16543T, 

CD74FCT162543T 

Fast CMOS 16-Bit 

CD74FCT16646T, 

CD74FCT162646T 

Fast CMOS 16-Bit 

CD74FCT16652T, 

CD74FCT162652T 

Fast CMOS 16-Bit 

CD74FCT16823T, 

CD74FCT162823T 

Fast CMOS 18-Bit 

CD74FCT16827T, 

CD74FCT162827T 

Fast CMOS 20-Bit 

CD74FCT16841T, 
CD74FCT162841T 

Fast CMOS 20-Bit 

CD74FCT16952T, 

CD74FCT162952T 

Fast CMOS 16-Bit 


Buffer/Line Drivers. 

Buffer/Line Drivers. 

Bidirectional Transceivers. 

Transparent Latches. 

Registers (Three-State). 

Registered Transceivers. 

Registered Transceivers. 

Registered/Latched Transceivers with Parity 

Buffer/Line Drivers. 

Octal Buffer/Line Drivers. 

Latched Transceivers. 

Registered Transceivers. 

Registered Transceivers. 

Registers. 

Buffers. 

Transparent Latches. 

Registered Transceivers. 
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5-10 

5-17 

5-24 

5-31 

5-38 

5-44 



5-51 

5-60 

5-67 

5-74 

5-81 

5-89 

5-96 

5-103 

5-110 

5-116 
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Selection Guide 


DOUBLE DENSITY 5V FCT CMOS LOGIC BALANCED ANSCD HIGH DRIVE OUTPUT 


SPEED GRADE (X) 


PART NUMBER 


DESCRIPTION 


CD74FCT162240T Fast CMOS 16-Bit Buffer/Line Driver 


CD74FCT162244T Fast CMOS 16-Bit Buffer/Line Driver 


CD74FCT162245T I Fast CMOS 16-Bit Bidirectional Transceiver 


CD74FCT162373T Fast CMOS 16-Bit Transparent Latches 


CD74FCT162374T Fast CMOS 16-Bit Register (Three-State) 


CD74FCT16240T Fast CMOS 16-Bit Buffer/Line Driver 


CD74FCT16244T Fast CMOS 16-Bit Buffer/Line Driver 


CD74FCT 1 6245T I Fast CMOS 16 -Bit Bidirectional Transceiver 


CD74FCT162500T I Fast CMOS 18-Bit Registered Transceiver 


CD74FCT162501T I Fast CMOS 18-Bit Registered Transceiver 


CD74FCT162511T Fast CMOS 16-Bit Registered/Latched 

Transceiver with Parity 


CD74FCT162540T Fast CMOS 16-Bit Buffer/Line Driver 


CD74FCT162541T Fast CMOS 16-Bit Octal Buffer/Line Driver 


CD74FCT 1 62543T I Fast CMOS 16 -Bit Latched Transceiver 


CD74FCT 1 62646T I Fast CMOS 16 -Bit Registered Transceiver 


CD74FCT162652T Fast CMOS 16-Bit Registered Transceiver 


CD74FCT162823T Fast CMOS 18-Bit Register 


CD74FCT162827T Fast CMOS 20-Bit Buffer 


CD74FCT162841T I Fast CMOS 20-Bit Transparent Latch 


CD74FCT162952T I Fast CMOS 16-Bit Registered Transceiver 


CD74FCT16373T I Fast CMOS 16-Bit Transparent Latche 


CD74FCT16374T Fast CMOS 16-Bit Registers (Three-State) 


CD74FCT16500T I Fast CMOS 18-Bit Registered Transceiver 


CD74FCT16501T I Fast CMOS 18-Bit Registered Transceiver 


CD74FCT16511T Fast CMOS 16-Bit Registered/Latched 
Transceiver with Parity 


CD74FCT16540T Fast CMOS 16-Bit Buffer/Line Driver 


CD74FCT16541T Fast CMOS 16-Bit Octal Buffer/Line Driver 


CD74FCT16543T Fast CMOS 16-Bit Latched Transceiver 


CD74FCT16646T Fast CMOS 16-Bit Registered Transceiver 


CD74FCT16652T Fast CMOS 16-Bit Registered Transceivers 


CD74FCT16823T Fast CMOS 18-Bit Register 


CD74FCT16827T Fast CMOS 20-Bit Buffer 


CD74FCT16841T I Fast CMOS 20-Bit Transparent Latch 


Fast CMOS 16-Bit Registered Transceiver 



CD74FCT16952T 


X 


X 


X 


4191 




























































































































































SEMICONDUCTOR 


CD74FCT16240Z 

CD74FCT162240T 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16240T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V, Ta = 25°C 

• CD74FCT162240T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5 V,Ta = 2500 

Description 

These devices are inverting 16-bit buffer/line drivers 
designed for applications driving high capacitance loads and 
low impedance backplanes. These high-speed, low power 
devices offer busAjackplane interface capability and a flow¬ 
through organization for ease of board layout. They are 
designed with three-state controls to operate in a Quad-Nib¬ 
ble, Dual-Byte, or a single 16-bit word mode. 

The CD74FCT16240T output buffers are designed with a 
Power-Off disable allowing “live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162240T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Fast CMOS 16-Bit Buffer/Line Drivers 


Ordering Information 


PART NUMBER 


CD74FCT16240TMT 

CD74FCT16240TSM 


TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE; When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users shouid foiiow proper iC Handiing Procedures. 
Copyright © Harris Corporation 1996 


File Number 4180.1 
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CD74FCT16240T, CD74FCT162240T 
Functional Block Diagram 



NOTE; 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

XOE 

Three-State Output Enable Inputs (Active LOW) 

xAx 

Inputs 

XYX 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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CD74FCT16240T, CD74FCT162240T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85®C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 

Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
oi the device at these or any other conditions above those indicated In the operational sections of this specification Is not Implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

MB 

(NOTE 4) 

TYP 

MAX 

UNITS 

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vqc = 5.0V ±10% 

Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 


- 

- 

V 

Input LOW Voltage 

V|L 

Guaranteed Logic LOW Level 

- 

- 

0.8 

V 

Input HIGH Current 

l|H 

Standard Input (Note 6) 

Vcc = Max 

O 

o 

> 

II 

z 

> 


- 

1 

pA 

Input HIGH Current 

l|H 

Standard I/O (Note 6) 

Vcc = Max 

< 

z 

II 

< 

o 

o 


- 

1 

loA 

Input HIGH Current 

l|H 

Bus Hold Input (Note 7) 

Vcc = Max 

< 

z 

II 

< 

o 

o 


- 

±100 

(lA 

Input HIGH Current 

l|H 

Bus Hold I/O (Note 7) 

Vcc = Max 

< 

z 

II 

< 

o 

o 


- 

±100 

|iA 

Input LOW Current 

l|L 

Standard Input (Note 6) 

Vcc ~ Min 

V|N = GND 


- 

-1 

HA 

Input LOW Current 

l|L 

Standard I/O (Note 6) 

Vcc ~ Min 

V|N = GND 


- 

-1 

HA 

Input LOW Current 

l|L 

Bus Hold Input (Note 7) 

Vcc “ Min 

V|n = GND 


- 

±100 

HA 

Input LOW Current 

l|L 

Bus Hold I/O (Note 7) 

Vcc ~ Min 

V|N = GND 


- 

±100 

pA 

Bus Hold 

Sustain Current 

■bhh 

Bus Hold Input (Note 7) 

Vcc ~ Min 

V|N = 2.0V 

-50 

- 

- 

pA 

■bhl 

V|N = 0.8V 

50 

- 

- 

pA 

High Impedance 
Output Current 
(Three-State) (Note 8) 

bZH 

Vcc = Max 

Vqut = 2.7V 

- 

- 

1 

pA 

loZL 

Vcc = Max 

VoUT = 0.5V 

- 

- 

-1 

pA 

Clamp Diode Voltage 

V|K 

Vcc = Min, l|N = -18mA 

- 

-0.7 

-1.2 

V 

Short Circuit Current 

•os 

Vcc ” Max (Note 5), Vqut == GND 

-80 

-140 

-200 

mA 

Output Drive Current 

•o 

Vcc = Max (Note 5), Vqut = 2.5V 

-50 

- 

-180 

mA 

Input Hysteresis 

Vh 


- 

100 

- 

mV 


Thermal Information 

Thermal Resistance (Typical, Note 2) 9jA (°C/W) 

TSSOP Package . ... 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 






























































































































CD74FCT16240T, CD74FCT162240T 


Electrical Specifications (Continued) 


PARAMETER 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP MAX UNITS 


CD74FCT16240T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 



Output HIGH Voltage Vqh Vcc = Min, V|n = V|h or Vm 


Output LOW Voltage I Vql I Vcc = Min, V|n = V|h or V(l 


Iqh = -3.0mA 


Iqh = -15.0mA 


Iqh = -32.0mA 


lOL = 64mA 


Power Down Disable Iqff Vcc = OV, Vin or Vqut ^ 4.5V 


CD74FCT162240T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Current 


Output HIGH Current 


CAPACITANCE Ta = 2 Hz 


Input Capacitance 
(Note 9) 



Vcc = Min, V|N = V|H or V|l Iqh = -24.0mA 


Vcc = Min, V|N = V|H or V|l Iql = 24mA 


Vcc = 6V, V|N = V|H or ViL, Vqijt = 1 -6V (Note 5) 


Vcc = 5V, V|N = V|H or ViL, VouT = l-^V (Note 5) 


CouT Vqut = ov 


Output Capacitance 
(Note 9) 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 11) 


Total Power Supply 
Current (Note 13) 




Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
xOE = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fl^OMHz, 50% Duty Cycle 
xOE = GND 
One Bit Toggling 


Vcc = Max, Outputs Open 
f| = 2.5MHz 
50% Duty Cycle 
xOE = GND 
16 Bits Toggling 


V|n = GND 

or Vcc 


V|N = 3.4V 
(Note 10) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|n = GND 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 



6.4 16.5 mA 

(Note 12) 
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CD74FCT16240T, CD74FCT162240T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 14) 
TEST 

CONDITIONS 

T 

AT 

CT 

DT 

ET 

UNITS 


MAX 


MAX 


MAX 

(NOTE 

15) 

MIN 

MAX 


MAX 

Propagation Delay 
xAxtoxYx 

*PLH, 

♦PHL 

Cl = 50pF 

Rl = 500Q 

1.5 

8.0 

1.5 

4.8 

1.5 

H 

1.5 

3.6 

1.5 

3.2 

ns 

Output Enable Time 
xOE to xAx or xYx 

IPZH, 

IPZL 

1.5 

10.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

1.5 

H 

ns 

Output Disable Time 
(Note 16) 

X?5E to xAx or xYx 

tpHZ, 

IPLZ 

1.5 

9.5 

■ 

5.6 

1.5 

5.2 

1.5 

■ 

1.5 

3.6 

ns 

Output Skew 
(Note 17) 

1SK(0) 

■ 


■ 

H 

■ 


■ 


■ 


ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 


4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. The test limit for this parameter is ±SpA at Ta = -55°C. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc of GND. 

11. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + iiNPUTS + Idynamic 

•c = IcC + DhNj + IcCD (fCp/2 + f|N|) 

Ice == Quiescent Current 

Alee = Power Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 


15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16240Z CD74FCT162240T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


MDUTM 




SOpF 

Clj 


SWITCH POSITION 


TEST 
tPLZ. tpZL 

tpHZ. tpZH. tPLH. tpHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

Cl s Load capacitance, Includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut 
Pulse Generator. 


18. Pulse Generator for All Pulses: Rate £ 1 .OMHz; Zqut ^ 50^; 
tf, tr i 2.5ns. 

HGURE1. TEST CIRCUIT 


CONTROL INPUT 


ENABLE 

V' 


OUTPUT SWITCH\ . 
NORMALLY LOW CLOSED 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



HGURE2. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



tpHL 


to 


^ _ 


RGURE 3. PROPAGATION DELAY 
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/IICONDUCTOR 


CD74FCT16244T, 
CD74FCT162244T 


Fast CMOS 16>Bit Buffer/Line Drivers 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16244T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25°C 

• CD74FCT162244T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 250C 

Description 

These devices are non-inverting 16-bit buffer/line drivers 
designed for applications driving high capacitance loads and 
low impedance backplanes. These high-speed, low power 
devices offer bus/backplane interface capability and a flow¬ 
through organization for ease of board layout. They are 
designed with three-state controls to operate in a Quad-Nib¬ 
ble, Dual-Byte, or a single 16-bit word mode. 

The CD74FCT16244T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162244T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. pUg (sjumber 4181 >1 

Copyright © Harris Corporation 1996 


Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(®C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16244ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16244ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT16244CTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16244CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT16244DTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16244DTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT16244ETMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16244ETSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT16244TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16244TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162244ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162244ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162244CTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162244CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162244DTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162244DTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162244ETMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162244ETSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162244TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162244TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


5-10 





CD74FCT16244T, CD74FCT162244T 


Pinout 


CD74FCT16244T, CD74FCT162244T 


(SSOP, TSSOP) 


i51 [T 


g 2'5E 

lYo H 


3iAo 

iYi U 


^ 1 A 1 

GND [7 


^ GND 

1 Y 2 n 


3 1^2 

1 Y 3 [6 


«I 1 A 3 

Vcc E 


^Vcc 

2 Y 0 [£ 


3 2*0 

2 Y 1 E 


^ 2*1 

GND Qo 


^ GND 

2 Y 2 Qi 


H 2^2 

2 Y 3 01 


^ 2*3 

3 Y 0 n 


U 3*0 

3 Y 1 Q] 


U 3*1 

GND Qs 


^ GND 

3 Y 2 m 


H 3*2 

3 Y 3 liz 


H 3*3 

Vcc Q! 


33 Vcc 

4 Y 0 Qfl 


4*0 

4 Y 1 ^ 


^ 4*1 

GND ^ 


^ GND 

4 Y 2 n 


H 4*2 

4 Y 3 I 2 


^ 4*3 

4 OE ^ 


^ 3?5E 
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CD74FCT16244T, CD74FCT162244T 


Functional Block Diagram 



NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

xQE 

Three-State Output Enable Inputs (Active LOW) 

xAx 

Inputs 

XYX 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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CD74FCT16244T, CD74FCT162244T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 

Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 

Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 

2.0 

- 

- 

V 

Input LOW Voltage 

V|L 

Guaranteed Logic LOW Level 

- 

- 

0.8 

V 

Input HIGH Current 

l|H 

Standard Input (Note 6) 

Vcc = Max 

< 

z 

II 

< 

o 

o 

- 

- 

1 

pA 

Input HIGH Current 

l|H 

Standard I/O (Note 6) 

Vcc = Max 

o 

o 

> 

II 

z 

> 

- 

- 

■ 

pA 

Input HIGH Current 

l|H 

Bus Hold Input (Note 7) 

Vcc = Max 

o 

o 

> 

II 

z 

> 

- 

■ 

±100 

pA 

Input HIGH Current 

l|H 

Bus Hold I/O (Note 7) 

Vcc = Max 

< 

z 

II 

< 

8 

- 

- 

±100 

pA 

Input LOW Current 

l|L 

Standard Input (Note 6) 

Vcc ~ Min 

V|N = GND 

- 

- 

-1 

pA 

Input LOW Current 

l|L 

Standard I/O (Note 6) 

Vcc “ Min 

V|N = GND 

- 

- 

-1 

pA 

Input LOW Current 

l|L 

Bus Hold Input (Note 7) 

Vcc “ Min 

V|n = GND 

- 

- 

±100 

pA 

Input LOW Current 

l|L 

Bus Hold I/O (Note 7) 

Vcc ~ Min 

V|N = GND 

- 

- 

±100 

pA 

Bus Hold 

Sustain Current 

Ibhh 

Bus Hold Input (Note 7) 

Vcc = Min 

V|N = 2.0V 

-50 

- 

- 

pA 

Ibhl 

V|N = 0.8V 

50 

- 

- 

pA 

High Impedance 
Output Current 
(Three-State) (Note 8) 

Iqzh 

Vcc = Max 

Vqut = 2.7V 

- 

- 

1 

pA 

•OZL 

Vcc = Max 

Vqut = 0.5V 

- 

- 

-1 

pA 

Clamp Diode Voltage 

V|K 

Vcc = Min, l|N = -18mA 

- 

-0.7 

-1.2 

V 

Short Circuit Current 

los 

Vcc “ Max (Note 5), Vqut = GND 

-80 

-140 

-200 

mA 

Output Drive Current 

lo 

Vcc = Max (Note 5), Vqut = 2.5V 

-50 

- 

-180 

mA 


Thermai Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

TSSOP Package. 94 

SSOP Package.. . 76 

Maximum Junction Temperature. 150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 































































































































CD74FCT16244T, CD74FCT162244T 


Electrical Specifications (Continued) 


(NOTE 3) 

TEST CONDITIONS 


CD74FCT16244T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 



Output HIGH Voltage I Vqh | Vcc = '^IN = '^IH O'" ^IL 


Output LOW Voltage 


Power Down Disable 


Iqh = -3.0mA 


Iqh = "15.0mA 


Iqh = -32.0mA 


Iql = 64mA 


Vql I Vcc = Min, V|N = V|H or Vjl 


Iqff I Vcc = OV, V|N or Vqut ^ ^-SV 


CD74FCT162244T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Current 


Output HIGH Current 


Vcc = 5V, V(N = V(H or V|l, Vqut = 1 -SV (Note 5) 


Vcc = 5V, V|N = V|H or V|l, Vout = 1 -SV (Note 5) 


VqH 

Vcc = Min, V|N = V|H or V|l 

Iqh = -24.0mA 

Vql 

Vcc = Min, V|N = V|H or V|l 

Iql = 24mA 


CAPACITANCE Ta = 2 Hz 


Input Capacitance 
(Note 9) 


Output Capacitance 
(Note 9) 



Cqut Vout = 0V 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 11) 


Total Power Supply 
Current (Note 13) 


Vcc = Max 


Alec Vcc = Max 


•cCD 



Vcc = Max, Outputs Open 
xOE = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fl^OMHz, 50% Duty Cycle 
xOE = GND 
One Bit Toggling 


Vcc = Max, Outputs Open 
f| = 2.5MHz 
50% Duty Cycle 
xOE = GND 
16 Bits Toggling 


V|N = GND 

or Vcc 


V|N = 3.4V 
(Note 10) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


(NOTE 4) 



TYP 

MAX 

UNITS 




6 

pF 

8 

pF 


500 

pA 

1.5 

mA 

100 

pA/ 

MHz 

1.5 

(Note 12) 

mA 

2.3 

(Note 12) 

mA 

4.5 

(Note 12) 

mA 

16.5 

(Note 12) 

mA 
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CD74FCT16244Z CD74FCT162244T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 14) 
TEST 

CONDITIONS 

T 

AT 

CT 

DT 

ET 

UNITS 


MAX 


MAX 


MAX 


MAX 


MAX 

Propagation Delay 
xAx to xYx 

tpLH, 

tpHL 

Cl = 50pF 

Ru = 5000 

1.5 

6.5 

1.5 

4.8 

1.5 

4.1 

1.5 

3.8 

1.5 

3.2 

ns 

Output Enable Time 
xOEtoxAxorxYx 

fpZH, 

tpZL 

1.5 

8.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

1.5 

H 

ns 

Output Disable Time 
(Note 16) 

xOEtOxAxorxYx 

fPHZ, 

tpLZ 

1.5 

■ 

1.5 

5.6 

1.5 

5.2 

1.5 


1.5 

3.6 

ns 

Output Skew 
(Note 17) 

fSK(O) 

■ 

0.5 

■ 


■ 


■ 

miijii 

■ 

imi^ 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. The test limit for this parameter is ±5pA at T^ = -55°C. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (Vjn = 3.4V); all other inputs at Vcc of GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + liNPUTS + Idynamic 

•c = IcC + '^•cc GhNt + IcCD (fCp/2 + f|N|) 

•cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
N| = Number of Inputs at f| 

All currents are in miliiamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
































































CD74FCT16244T, CD74FCT162244T 


Test Circuits and Waveforms 

Vcc 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr i 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cl = Load capacitance, includes jig eind probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 


DISABLE 


CONTROL INPUT 


NORMALLY HIGH 





f - 




•PZL 


*PLZ 

— 


switchX 

CLOSED ^ 

r1.5V 

' 

$ 

*PZH 

“1 

1 



SWITCH _ 
OPEN / 

Pl.5V 

-OV 



3V 

1.SV 

OV 

3.SV 

VoL 


'OV 


FIGURE 2. ENABLE AND DISABLE TIMING 



FIGURES. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT16245T, 

CD74FCT162245T 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 


Fast CMOS 16-Bit Bidirectional Transceivers 


Ordering Information 


• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16245T 

- High Output Drive: ioH = *32mA; Iql = 64mA 

- Power Off Disabie Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V.Ta = 250C 

• CD74FCT162245T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical VoLP (Output Ground Bounce) < 0.6V at 
Vcc = 5V, Ta = 25°C 

Description 

These devices are 16-bit bidirectional transceivers designed 
for asynchronous two-way communication between data 
buses. The direction control input pin (xDIFi) determines the 
direction of data flow through the bidirectional transceiver. 
The Direction and Ouput Enable controls are designed to 
operate these devices as either two independent 8-bit trans¬ 
ceivers or one 16-bit transceiver. The output enable (OE) 
input, when HIGH, disables both A and B ports by placing 
them in HIGH Z condition. 

The CD74FCT16245T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. The CD74FCT162245T has 
+24mA balanced output drivers. It is designed with current 
limiting resistors at its outputs to control the output edge rate 
resulting in lower ground bounce and undershoot. This elimi¬ 
nates the need for external terminating resistors for most 
interface applications. 


PART NUMBER 


CD74FCT16245TMT 

CD74FCT16245TSM 


TEMP. 

RANGE 

(“C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE; When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4217.1 
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CD74FCT16245T, CD74FCT162245T 


Functional Block Diagram 

^DIR 




TRUTH TABLE {NOTE 1) 
INPUTS I 


OUTPUTS 
Bus B Data to Bus A 
Bus A Data to Bus B 
High Z State 


NOTE; 

1. H = High Voitage Levei 
L = Low Voitage Levei 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 

I PIN NAME I 


DESCRIPTION 


xOE 

Three-State Output Enable Inputs (Active LOW) 

XDIR 

Direction Controi input 

xAx 

Side A Inputs or Three-State Outputs (Note 2) 

x^x 

Side B inputs or Three-State Outputs (Note 2) 

GND 

Ground 

Vcc 

Power 
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CD74FCT16245T, CD74FCT162245T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 

Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses at>ove those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated In the operational sections of this specification is not Implied. 

NOTE: 

2. Oja Is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 

SYMBOL 

(NOTES) 

TEST CONDITIONS 


(NOTE 4) 
TYP 

MAX 

UNITS 

DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C, Vcc = 5.0V ±10% 

Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 

2.0 

- 

- 

V 

Input LOW Voltage 

VlL 

Guaranteed Logic LOW Level 

- 

■ 

0.8 

Bi 

Input HIGH Current 

l|H 

Standard Input (Note 6) 

Vcc = 

< 

z 

II 

< 

o 

o 

- 

- 

1 

pA 

Input HIGH Current 

l|H 

Standard I/O (Note 6) 

Vcc = 

< 

z 

II 

< 

o 

o 

- 

- 

1 

pA 

Input HIGH Current 

l|H 

Bus Hold Input (Note 7) 

Vcc = ^^ax 

o 

o 

> 

II 

z 

> 

- 

- 

±100 

pA 

Input HIGH Current 

l|H 

Bus Hold I/O (Note 7) 

Vcc = Max 

< 

z 

II 

< 

o 

o 

- 

■ 

±100 

pA 

Input LOW Current 

l|L 

Standard Input (Note 6) 

Vcc ~ Min 

V|n = GND 

• 

- 

-1 

pA 

Input LOW Current 

l|L 

Standard I/O (Note 6) 

Vcc ~ Min 

V|n = GND 

- 

■ 

-1 

pA 

Input LOW Current 

l|L 

Bus Hold Input (Note 7) 

Vcc ~ Min 

V|n = GND 

- 

- 

±100 

pA 

Input LOW Current 

l|L 

Bus Hold I/O (Note 7) 

Vcc “ Min 

Vin=GND 

- 

- 

±100 

pA 

Bus Hold 

Sustain Current 

■bhh 

Bus Hold Input (Note 7) 

Vcc ~ Min 

V|n = 2.0V 

-50 

- 

- 

pA 

•bhl 

V|N = 0.8V 

50 

- 

- 

pA 

High Impedance 
Output Current 
(Three-State) (Note 8) 

Iqzh 

Vcc = Max 

VoUT = 2.7V 

- 

- 

1 

pA 

'OZL 

Vcc = Max 

VouT = 0.5V 

- 

- 

-1 

pA 

Clamp Diode Voltage 

V|K 

Vcc ~ Min, l|fg = -18mA 

- 

-0.7 

-1.2 

V 

Short Circuit Current 

•os 

Vcc = Max (Note 5), Vouj = GND 

-80 

-140 

-200 

mA 

Output Drive Current 

•o 

Vcc “ Max (Note 5), Vqijt = 2.5V 

-50 

- 

-180 

mA 

Input Hysteresis 

Vh 


- 

100 

- 

mV 


Thermal Information 

Thermal Resistance (Typical, Note 2) 9ja (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 
































































































































CD74FCT16245T, CD74FCT162245T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

IH 

(NOTE 4) 

TYP 

MAX 

UNITS 

CD74FCT16245T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 

Output HIGH Voltage 

VqH 

Vcc = Min, V|N = V|H or Vjl 

Iqh = •S.OnriA 

2.5 

3.5 

- 

V 

Iqh = -15.0mA 

2.4 

3.5 

- 

V 

lOH = -32.0mA 

2.0 

3.0 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or Vjl 

lOL = 64mA 

- 

0.2 

0.55 

V 

Power Down Disable 

•off 

Vcc = OV, V|N or VouT ^ 4.5V 


- 

- 

±100 

pA 

CD74FCT162245T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 

Output HIGH Voltage 

Vqh 

Vcc = Min, V|N = V|H or V|l 

Iqh = -24.0mA 

2.4 

3.3 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or Vjl 

Iql = 24mA 

- 

0.3 

0.55 

V 

Output LOW Current 

•ODL 

Vcc = 5V, V|N = V|H or V|L, Vqut = 1-5V (Note 5) 

60 

115 

150 

mA 

Output HIGH Current 

•ODH 

Vcc = 5V, V|N = V|H or V|L. Vqut = 1-5V (Note 5) 

-60 

-115 

-150 

mA 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 9) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 9) 

Gout 

VoUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vcc “ Max 

V|n = GND 

or Vcc 

- 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|N = 3.4V 
(Note 10) 

- 


1.5 

mA 

Supply Current per 
Input per MHz 
(Note 11) 

'CCD 

Vcc = Max, Outputs Open 
xOE = xDIR = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


60 

100 

pA/ 

MHz 

Total Power Supply 
Current (Note 13) 

Ic 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xOE = xDIR = GND 

One Bit Toggling 

< < 
z z 

II II 

- 

0.6 

1.5 

(Note 13) 

mA 

V|N = 3.4V 

V|N = GND 

- 


2.3 

(Note 13) 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz 

50% Duty Cycle 
xOE = xDIR = GND 

16 Bits Toggling 

V|N = Vcc 

V|N = GND 

- 

2.4 

4.5 

(Note 13) 

mA 

V|N = 3.4V 

V,N = GND 

- 

6.4 

16.5 

(Note 13) 

mA 

















































































































CD74FCT16245T, CD74FCT162245T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 14) 

TEST 

CONDITIONS 

T 

AT 

CT 

DT 

ET 

UNITS 


MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 


MAX 


MAX 

Propagation Delay 

A to B, B to A 

tpLH, 

tpHL 

Cl = 50pF 

Rl = soon 

1.5 

7.0 

1.5 


1.5 

4.1 

1.5 

3.8 

1.5 

3.2 

ns 

Output Enable Time 
xOE to A or B 

•PZH, 

IPZL 

1.5 

9.5 

1.5 

6.2 

1.5 

5.8 

1.5 

■ 

1.5 

H 

ns 

Output Disable Time 
(Note 16) 
xSE to A or B 

tpHZ, 

IPLZ 

1.5 

1 

1.5 

5.0 

1.5 

4.8 

1.5 

1 

1.5 

4.0 

ns 

Output Enable Time 
xDIRtoAorB 
(Note 16) 

IPZH, 

IPZL 

1.5 

9.5 

1.5 

6.2 

1.5 

5.8 

1.5 


1.5 

4.8 

ns 

Output Disable Time 
xDIRtoAorB 
(Note 16) 

IPHZ, 

IPLZ 

1.5 

1 

1.5 

1 

1.5 

4.8 

1.5 

1 

1.5 


ns 

Output Skew(17) 

1SK(0) 

- 

1^^ 

- 


- 


- 

IQ 

- 

^^1 

ns 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vqq = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. The test limit for this parameter is ±5|iA at T^ = -55°C. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + Alee DhNt + IcCD (^Cp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16245T, CD74FCT162245T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLz, tp 2 L Closed 

*PHZ. tpZH. tPLH. *PHL Open 

DEFINITIONS: 

Cl = Load capacitance, Includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqijt 
Pulse Generator. 


18. Pulse Generator for All Pulses: Rate s 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


CONTROL INPUT 


ENABLE 


OUTPUT swrrcH\ ^ 

NORMALLY LOW CLOSED-VI-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 

' ^OV 



FIGURE 2. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 3. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT16373T, 

CD74FCT162373T 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16373T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25°C 

• CD74FCT162373T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 

Description 

These devices are 16-bit transparent latches designed with 
three-state outputs and are intended for bus oriented appli¬ 
cations. The Output Enabie and Latch Enabie controls are 
organized to operate as two 8-bit latches or one 16-bit latch. 
When Latch Enable (LE) is HIGH, the flip-flops appear trans¬ 
parent to the data. The data that meets the set-up time when 
LE is LOW is iatched. When OE is HiGH, the bus output is 
in the high impedance state. 

The CD74FCT16373T output buffers are designed with a 
Power-Off disabie aliowing "live insertion" of boards when 
used as backpiane drivers. 

The CD74FCT162373T has ±24mA balanced output drivers, 
it is designed with current iimiting resistors at its outputs to 
control the output edge rate resulting in iower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Fast CMOS 16-Bit Transparent Latches 


Ordering Information 


PART NUMBER 


CD74FCT16373TMT 

CD74FCT16373TSM 


TEMP. 

RANGE 

(“O 

PACKAGE 

PKG. 

NO. 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should foiiovr proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 ^ 
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CD74FCT16373T, CD74FCT162373T 


Pinout 



CD 74 FCT 16373 T, CD 7 «^CT 162373 T 
(SSOP,TSSOP) 

TOP VIEW 

E 


3 iLE 

lOo [2 


g 1D0 

lOi [3 


H 1D1 

GND [7 


^ GND 

1O2 [s 


3 1D2 

1O3 E 


^ 1D3 

Vcc E 


H Vcc 

1O4 E 


«] 1D4 

lOs E 


g 1D5 

GND Qo 


^ GND 

lO, (H 


H iDe 

lOr (ia 


H iDr 

aOo [13 


^ 2D0 

20, |M 


H 2Di 

GND Ql 


^ GND 

2O2 (ie 


^ 2O2 

2O3 [n 


H 2D3 

Vcc E 


3 Vcc 

2O4 Qs 


H 204 

2O6 |S 


3 2D5 

GND ^ 


^ GND 

206 H 


H 2D6 

2O7 [3 


H 2D7 

2CE |3 


^ 2>-E 
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CD74FCT16373T, CD74FCT162373T 



PIN NAME 

DESCRIPTION 

xSE 

Output Enable Inputs (Active LOW) 

XLE 

Latch Enable Inputs (Active HIGH) 

xDx 

Inputs 

xQx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 





































CD74FCT16373T, CD74FCT162373T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA TSSOP Packaae. 


0JA (°C/W) 


uu uutput current.i^jomA TSSOP Package. 94 

Operating Conditions ssop Package 76 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not impiied. 

NOTE: 

2. 9ja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


SYMBOL 


(NOTE 3) 

TEST CONDITIONS 



(NOTE 4) 


MIN 

TYP 

MAX 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 8) 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Ourrent 


Input Hysteresis 


Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Standard Input (Note 6) 

Vcc = Max 

< 

z 

II 

< 

o 

o 

Standard I/O (Note 6) 

Vcc = Max 

< 

z 

II 

o 

Bus Hold Input (Note 7) 

Vcc = Max 

< 

z 

II 

o 

Bus Hold I/O (Note 7) 

Vcc = Max 

< 

z 

II 

< 

8 

Standard Input (Note 6) 

Vcc ~ Min 

V|N = GND 

Standard I/O (Note 6) 

Vcc = Min 

V|N = GND 

Bus Hold Input (Note 7) 

Vcc ~ Min 

V|N = GND 

Bus Hold I/O (Note 7) 

Vcc = Min 

V|N = GND 

Bus Hold Input (Note 7) 

Vcc “ Min 

V|N = 2.0V 

V|N = 0.8V 

Vcc = Max 

Vqut = 2.7V 

Vcc = Max 

Vqut = 0.5V 

Vcc = Min, l||\| = -18mA 

Vcc = Max (Note 5), Vqut = GND 

Vcc = Max (Note 5), Vqut = 2.5V 
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CD74FCT16373T, CD74FCT162373T 


Electrical Specifications (Continued) 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


CD74FCT16373T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 

Vqh 

Output LOW Voltage 

Vql 

Power Down Disable 

•off 


Vcc = Min, ViN = V|H or V|l 


Iqh = -3.0mA 


Iqh = -15.0mA 


lOH = -32.0mA 


Iql = 64mA 


Vql Vcc = Min, V|n = V|h orV|L 


•off Vcc = ov, V|n or Vqut ^ ^-sv 


CD74FCT162373T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


CAPACITANCE Ta = 25°C, f = 1 MHz 


POWER SUPPLY SPECIFICATIONS 


Vcc = Max 


Quiescent Power 
Supply Current 


Supply Current per 
Input atm HIGH 


Supply Current per 
Input per MHz 
(Note 11) 


Total Power Supply 
Current (Note 13) 



Vcc = Max 


Vcc = Max, Outputs Open 
xOE = GND. xLE = Vcc 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fl^OMHz, 50% Duty Cycle 
xOE = GND, xl-E = Vcc 
One Bit Toggling 


Vcc = Max, Outputs Open 
f| = 2.5MHz 
50% Duty Cycle 
xOE = GND,xLE = Vcc 
16 Bits Toggling 


V|N = GND 

or Vcc 


V|N = 3.4V 
(Note 10) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


VlN = Vcc 
V|N = GND 


V|n = 3.4V 
V|N = GND 


Output HIGH Voltage 

Vqh 

Vcc = Min, V|iM = ViH or V|l 

•oh = -24.0mA 

Output LOW Voltage 

Vql 

Vcc = Min, V||v| = V|n or V|l 

•oL = 24mA 

Output LOW Current 

•ODL 

Vcc = 5V, V|N = ViH or V|l, Vqut = ^ -SV (Note 5) 

Output HIGH Current 

•ODH 

Vcc = 5V, V|N = ViH or V|L, Vouj = 1 -SV (Note 5) 


Input Capacitance 
(Note 9) 

CiN 

< 

z 

II 

o 

< 

Output Capacitance 
(Note 9) 

Gout 

Vqut = ov 


(NOTE 4) 

TYP MAX UNITS 
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CD74FCT16373T, CD74FCT162373T 


Switching Specifications Over Operating Range 


PARAMETER 


(NOTE 14) 
TEST 

SYMBOL CONDITIONS 


CD74FCT16373T, CD74FCT162373T 


Propagation Delay j Irlh, Cl = 50pF 


xDx to xOx 


tpHL I Rl = 50012 



12.0 1.5 6.5 1.5 5.5 1.5 4.8 1.5 



Rl= 50012 




Propagation Delay tpi,H, 

xLE to xOx tpHL 


Output Enable Time tp 2 H, 


xOEtoxOx 


Output Disable Time tpHz, 
(Note 16) tpL 2 

xOEtoxOx 


Setup Time HIGH 
or LOW, xDx to xLE 


Hold Time HIGH 
or LOW, xDx to xLE 


xLE Pulse Width 
HIGH (Note 16) 


Output Skew 
(Note 17) 


NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. The test limit for this parameter is ±5pA at T^ = -55°C. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc o'" GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

13. Ic = IquIESCENT + liNPUTS + DYNAMIC 

•c = ICC + ^ICC DhNj + IcCD (fCp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nx = Number of TTL Inputs at Dh 

I CCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16373T, CD74FCT162373T 


Test Circuits and Waveforms 


Vcc 



NOTE: 

18. Pulse Generator for All Pulses: Rate ^ 1 .OMH 2 ; Zqut ^ SOG; 
tf, tf ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

*PLZ. tpZL 

Closed 

tpHZ. tpZH. tPLH. <PHL 

Open 


DEFINITIONS: 

C|, = Load capacitance, includes jig and probe capacitance. 
Rt s Termination resistance, should be equal to Zqut 
Pulse Generator. 


DATA INPUT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL wr WW 
PRESET, CLEAR, >00^ 
CLOCK ENABLE, ETC. 



FIGURE 2. SETUP, HOLD. AND RELEASE TIMING 





FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 





SEMICONDUCTOR 


CD74FCT16374T, 

CD74FCT162374T 


December 1996 F 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16374T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25°C 

• CD74FCT162374T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V, Ta = 25 OC 


Description 

These Devices are 16-bit octal registers designed with 16 D- 
type flip-flops with a buffered common clock and three-state 
outputs. The Output Enable (xOE) and clock (xCLK) con¬ 
trols are organized to operate as two 8-bit registers or one 
16-bit register. When QE is HIGH, the outputs are in the 
high impedance state. Input data meeting the setup and hold 
time requirements of the D inputs is transferred to the O out¬ 
puts on the LOW-to-HIGH transition of the clock input. 

The CD74FCT16374T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162374T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Fast CMOS 16-Bit Registers (Three-State) 


Ordering Information 


PART NUMBER 


CD74FCT16374TMT 

CD74FCT16374TSM 


TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

I\/I48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE; When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Cnm/rinht © Harris Comnration 1996 


File Number 4183.1 
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CD74FCT16374T, CD74FCT162374T 



INPUTS 

FUNCTION I xCI-K I xSl" 


High-Z 


Load 

Register 


PIN NAME 

DESCRIPTION 

XOE 

Three-State Output Enable Inputs (Active LOW) 

XCLK 

Clock Inputs 

xDx 

Inputs 

xOx 

Three-State Outputs 

GND 

Ground 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 
T = LOW-to-HIGH Transition 
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CD74FCT16374T, CD74FCT162374T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 94 

optrating Condition. .o«c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150®C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed Irt ‘Absolute Maximum Ratings' may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 




(NOTE 3) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIHCATiONS Over the Operating Range, Ta = -40°C to 85°C, Vqc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 8) 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


CD74FCT16374T OUTPUT DRIVE SPECIRCATIONS Over the Operating Range 


Output HIGH Voltage Vqh Vcc = Min, V|n = V|h or V|l Ioh =-3.0mA 

Iqh = -15.0mA 
•oh = -32.0mA 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Standard Input (Note 6) 
Vcc = Max 


Standard I/O (Note 6) 
Vcc = Max 


Bus Hold Input (Note 7) 
Vcc = Max 


Bus Hold I/O (Note 7) 
Vcc = Max 


Standard Input (Note 6) 
Vcc ~ Min 


Standard I/O (Note 6) 
Vcc ~ Min 


Bus Hold Input (Note 7) 
Vcc ~ Min 


Bus Hold I/O (Note 7) 
Vcc ” Min 


Bus Hold Input (Note 7) 
Vcc = Min 


Vcc = Max 


Vcc = Max 


V|N = Vcc 


V|N = Vcc 


V|N = Vcc 


V|N = Vcc 


V|n = GND 


V|n = GND 


V|N = GND 


V|N = GND 


V|N = 2.0V 


V|N = 0.8V 


VquT = 2.7V 


VquT = 0.5V 


Vcc ~ Min, l|fg = -18mA 


Vcc = Max (Note 5), Vqut = GND 


Vcc = Max (Note 5), Vqut = 2.5V 
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CD74FCT16374T, CD74FCT162374T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

Output LOW Voltage 

VoL 

Vcc = Min, V|N = V|H or V|l 

lOL = 64mA 

■ 


0.55 

V 

Power Down Disable 

■off 

Vcc = OV, V|N or Vqut ^ 4-5V 


- 

- 

±100 

(lA 

CD74FCT162374T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 

Output HIGH Voltage 

Vqh 

Vcc = Min, V|N = V|H or Vjl 

•oh = -24.0mA 

2.4 

3.3 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or Vjl 

loL = 24mA 

- 

0.3 

0.55 

V 

Output LOW Current 

Iqdl 

Vcc = 5V, V|N = V,H or V|l, Vout = 1-5V (Note 5) 

60 

115 

150 

mA 

Output HIGH Current 

•ODH 

Vcc = 5V, V|N = V|H or ViL, Vout = ^ -SV (Note 5) 

-60 

-115 

-150 

mA 

CAPACITANCE Jp, = 25°C, f = 1 MHz 

Input Capacitance 
(Note 9) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 9) 

Gout 

Vout = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

■cc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

500 

ma 

Supply Current per 
Input at TTL HIGH 


Vcc = Max 

V|N = 3.4V 
(Note 11) 

, - 


1.5 

mA 

Supply Current per 
Input per MHz 
(Note 11) 

■ccD 

Vcc = Max, Outputs Open 
xSE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


60 

100 

pA/ 

MHz 

Total Power Supply 
Current (Note 13) 

Ic 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
xOE = GND 

f| = 5MHz, 50% Duty Cycle 

One Bit Toggling 

V|N = Vcc 

V|n = GND 

* 

0.6 

1.5 

(Note 12) 

mA 

V|N = 3.4V 

V|n = GND 

- 

1.1 

3.0 

(Note 12) 

mA 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
xOE=gnd 

16 Bits Toggling 

f| = 2.5MHz, 50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 


5.5 

(Note 12) 

mA 

V|n = 3.4V 

V|n = GND 

■ 

7.5 

19.0 

(Note 12) 

mA 


Switching Specifications Over Operating Range 







































































































































































CD74FCT16374T, CD74FCT162374T 


Switching Specifications Over Operating Range (Continued) 



NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vqc = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. The test limit for this parameter is tSpA at T^ = -55°C. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + ^Icc DhNt + IcCD (^Cp/2 + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

•cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16374T, CD74FCT162374T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


r 


9 —^ 

< 

Lj 

:rt 


SOpF 

Cl: 


NOTE: 

18. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 500; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


*SU ‘h 


switch position 


test 

tPLZ. *PZL 

tPHZ. tPZH. tPLH- tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut the 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS — y — 

CONTROL ^ r - 

PRESET, CLEAR, ETC. — — 

SYNCHRONOUS CONTROL nnn 

CLOCK ENABLE, ETC. tsu tH 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


tpZLl**—^ ‘PLZ 

_3 5Y 

OUTPUT SWITCHX 
NORMALLY LOW CLOSED 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


VoL 
"Ov ''oh 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 


tpLH tpHL I 


[•PLH I tPHL 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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CD74FCT16500T, 

CD74FCT162500T 



December 1996 


Fast CMOS 18-Bit Registered Transceivers 


Features 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on Ail Inputs 

• CD74FCT16500T 

- High Output Drive: ioH = -32mA; Iql = 64mA 

- Power Off Disabie Outputs Permit "Live insertion" 

- Typicai Vqlp (Output Ground Bounce) < 1.0V at 


Vcc = 5V.Ta = 25°C 
• CD74FCT162500T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 

Pinout 



CD74FCT16500T, CD74FCT162500T 
(SSOP, TSSOP) 

TOP VIEW 

OEAB [I 


%] GND 

LEAB U 


CLKAB 

Ao [I 


E Bo 

GND [£ 


OND 

Ai [T 


H Bi 

Aa [? 


2l B2 

< 

o 

o 

Q 


BI Vcc 

As d 


BI Bs 

a 4 d 


H B4 

As Qo 


H Bs 

GND QT 


^ GND 

As [« 


H Be 

At 01 


BI Bt 

As ^ 


H Bs 

As Qi 


H Bs 

Aio 0! 


Bl Bio 

Aii 01 


BI Bl1 

GND Ql 


^ GND 

Ai2 0! 


H Bi2 

Ai3 |M 


H Bis 

Ai 4 d 


H Bi4 

Vcc H 


H Vcc 

Ai5 |2 


3 Bis 

Ai6 IB 


^ Bis 

GND [S 


^ GND 

Ait I» 


13 Bit 

Ge§a 


^ CLKBA 

LEBA [3 


^ GND 


Description 

Harris’ CD74FCT16500T and CD74FCT162500T are pro¬ 
duced in an advanced 0.8 micron CMOS technology, achiev¬ 
ing industry ieading speed grades. 

These devices are 18-bit registered bus transceivers 
designed with D-type latches and flip-fiops to aiiow data flow 
in transparent, latched, and clocked modes. The Output 
Enable (OEAB and OEBA, Latch Enable (LEAB and LEBA) 
and Clock (CLKAB and CLKBA) inputs control the data flow 
in each direction. When LEAB is HIGH, the device operates 
in transparent mode for A-to-B data flow. When LEAB is 
LOW, the A data is latched if CLKAB is held at a HIGH or 
LOW logic level. The A bus data is sto red in th e latch/flip- 
flop on the HIGH-to-LOW transition of CLKAB, if LEAB is 
LOW. OEAB performs the output enable function on the B 
port. Data flow from B port to A port is similar using OEBA, 
LEBA and CLKBA. These high-speed, low power devices 
offer a flow-through organization for ease of board layout. 

The CD74FCT16500T output buffers are designed with a 
Power-Off disable allowing “live insertion” of boards when 
used as backplane drivers. 

The CD74FCT162500T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Ordering information 


PART NUMBER 

TEMP. 

RANGE 

{°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16500ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16500ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16500CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16500CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16500DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162500ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162500ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162500CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162500CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162500DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper 1C Handling Procedures. pUg f\j|jmber 4202.1 

Copyright © Harris Corporation 1996 
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CD74FCT16500Z CD74FCT162500T 



NOTES: 

1. A-to-B data flow is shown. B-to-A data flow is similar but uses 
OEBA, LEBA, and CLKBA. 

2. Output level before the indicated steady-state input conditions 
were established. 

3. Output level before the indicated steady-state input conditions 
were established, provided that 

CLKAB was LOW before LEAB went LOW. 

4. H = High Voltage Level 
L = Low Voltage Level 
Z = High Impedance 

i = HIGH-to-LOW Transition 


A-to-B Data Inputs or B-to-A 
Three-State Outputs 

B-to-A Data Inputs or A-to-B 
Three-State Outputs 
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CD74FCT16500T, CD74FCT162500T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 5) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions uSSl'jSlnTemperaiu're:..™ 50 »c 

Operating Temperature Range.-40°C to 85®C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absoiute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operationat sections of this specification is not impited. 

NOTE: 

5. 6ja is measured with the component mounted on an evaluation PC board in free air. 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 5) 

DC Output Current.120mA TSSOP Package. 


Electrical Specifications 


(NOTE 6) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = ^ OV ±1C % 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


CD74FCT16500T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40OC to 85°C, Vcc = 5.0V ±10% 


VlH 

Guaranteed Logic HIGH Level 

V|L 

Guaranteed Logic LOW Level 

•iH 

Vcc = Max 

o 

o 

> 

II 

z 

> 

•iL 

Vcc = Max 

V|n*gnd 

•OZH 

Vcc = Max 

Vout = 2.7V 

•OZL 

Vcc = Max 

Vout = o.5V 

V|K 

Vcc ~ Min, l||sj = -18mA 

•os 

Vcc = Max (Note 8), Vqut = GND 

•o 

Vcc = Max (Note 8), Vout = 2.5 




Output HIGH Voltage Vqh I Vcc = V|n = V|h or V|l 


Output LOW Voltage 


Power Down Disable 


Vql Vcc = V|N = V|h or V|l 


•off Vcc = 0V, V|NOrVouT^^.5V 


Iqh = -3.0mA 


Iqh = -15.0mA 


•oh “ -32.0mA 


•OL ~ 64mA 



CD74FCT162500T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Output HIGH Voltage Vqh I Vcc = Min, V|n = V|h or V|l I Ioh = ■24.0mA 


Output LOW Voltage Vql jVcc = Min, V|N = V|HorV|L loL = 24mA 


Output LOW Current I loDL I Vcc ~ 5V, V|f^ = V|h or V|l, Vout = ^ ■5V (Note 8) 


Output HIGH Current I loDH I Vcc ~ 5V, V|fj = V|h or V|l, VoLff = 1 .5V (Note 8) 
































































































































CD74FCT16500T, CD74FCT162500T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 6) 

TEST CONDITIONS 

1 

(NOTE 7) 

TYP 

MAX 

UNITS 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 9) 

C|N 

V|N = 0V 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 9) 

Gout 

Vqut = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vcc = Max 

V|n = GND 

or Vcc 

- 

0.1 

10 

|iA 

Supply Current per 
Input at TTL HIGH 

Alec 

Vcc = Max 

V|N = 3.4V 
(Note 10) 

- 


1.5 

mA 

Supply Current per 
Input per MHz 
(Note 11) 

•ccD 

Vcc = Max, Outputs Open 

OEAB = OEBA = Vcc or GND 
One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


75 

120 

pA/ 

MHz 

Total Power Supply 
Current (Note 13) 

'c 

Vcc = Max, Outputs Open 
fcp= 10MHz (CLKAB) 

50% Duty Cycle 

OEAB = OEBA = Vcc 

LEAB = GND 

One Bit Toggling 

f| = 5MHz, 50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

0.8 

2.7 

(Note 12) 

mA 



V|N = 3.4V 

ViN = GND 


1.3 

4.2 

(Note 12) 

mA 



Vcc = Max, Outputs Open 
fcp = 10MHz (CLKAB) 

50% Duty Cycle 

OEAB = OEBA = Vcc 

LEAB = GND 

18 Bits Toggling 

f| = 2.5MHz, 50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

3.8 

7.5 

(Note 12) 

mA 



V|N = 3.4V 

V|N = GND 


8.6 

21.85 
(Note 12) 

mA 


Switching Specifications Over Operating Range 




(NOTE 14) 

TEST 

CONDITIONS 

AT 


CT 


DT 



PARAMETER 

SYMBOL 

noon 

MAX 

(NOTE 15) 

MIN 

MAX 

(NOTE 15) 

MIN 

MAX 

UNITS 

CLKAB or CLKBA 
frequency 

^MAX 

Cl = SOpF 

Rl = soon 

- 

150 

- 

150 

- 

150 

MHz 

Propagation Delay 

Ax to Bx or Bx to Ay 

tpLH, 

tpHL 


1.5 

5.1 

1.5 


1.5 

4.1 

ns 

Propagation Delay 
LEBAtoAx, 

LEAB to Bx 

tpLH, 

tpHL 


1.5 

5.6 

1.5 

5.3 

1.5 

■ 

ns 


tpLH, 

*PHL 


1.5 

5.6 

1.5 

5.3 

1.5 

■ 

ns 

Output Enable Time 

OEBA to Ax, OEAB to Bx 

tpZH, 

IPZL 


1.5 

jjj^l 

1.5 

5.6 

1.5 


ns 

Output Disable Time 
(Note 16) 

UEBAtoAx, OEAB to Bx 

*PHZ, 

tpLZ 


1.5 

5.6 

1.5 

5.2 

1.5 

4.8 

ns 
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CD74FCT16500T, CD74FCT162500T 


Switching Specifications Over Operating Range (Continued) 




(NOTE 14) 
TEST 

CONDITIONS 

AT 

CT 

DT 


PARAMETER 

SYMBOL 

(NOTE 15) 
MIN 

MAX 

■m 

MAX 


MAX 

UNITS 

Setup Time HIGH or LOW 
AxtoCLKAB, 

BxtoCLKBA 

Isu 

Cl = 50pF 

Rl = soon 


■ 

■ 

■ 

3.0 

■ 

ns 

Hold Time HIGH or LOW, 
AxtoCLKAB, 

BxtoCLKBA 

tH 


0 

■ 

0 

■ 


■ 

ns 

Setup Time HIGH or LOW, 
AxtoLEAB, BxtoLEBA 
Clock HIGH 

Isu 


3.0 

■ 

3.0 

■ 

3.0 

■ 

ns 

Setup Time HIGH or LOW, 
AxtoLEAB, BxtoLEBA 
Clock LOW 

♦su 


1.5 

■ 

1.5 

■ 

1.5 

■ 

ns 

Hold Time HIGH or LOW, 
Ax to LEAB, Bx to LEBA 

tH 


1.5 

- 

1.5 

- 

1.5 

- 

ns 

LEABorLEBA Pulse Width 
HIGH (Note 16) 

tw 



■ 


■ 

3.0 

- 

ns 

CLKAB or CLKBA Pulse 
Width HIGH or LOW 
(Note 16) 

tw 


3.0 

■ 


■ 

■ 

■ 

ns 

Output Skew for 
CD74FCT162500T 
(Note 17) 

tSK(O) 



0.5 


0.5 



ns 


NOTES: 


6. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

7. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading, except as noted. 

8. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (Vin = 3.4V): ail other inputs at Vcc of GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

13. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc I^hNt + 'cCD (fcp''2 + f|N|) 

Ice = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (V||m = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'eCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 



























































CD74FCT16500T, CD74FCT162500T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLz, tp2L Closed 

tpHZ. tpZH. <PLH. tPHL Open 

DEFINITIONS: 

C|^ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to ZouT 
Pulse Generator. 


18. Pulse Generator for All Pulses: Rate S1 .OMHz; Zqut ^ 500; 
tf, tf < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


CONTROL INPUT 


ENABLE 

*PZL •* "H 


OUTPUT SWITCH 
NORMALLY LOW CLOSED TCl-SV 


OUTPUT SWITCH /I 
NORMALLY HIGH OPEN ^ 



LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


SAME PHASE 
INPUT TRANSITION 


hPLH tPHLI 


1‘PUH |»PHL 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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CD74FCT16501T, 
CD74FCT162501T 

December 1996 Fast CMOS 18-Bit Registered Transceivers 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16501T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25°C 

• CD74FCT162501T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Voi,p (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 250C 

Description 

These devices are 18-bit are registered bus transceivers 
designed with D-type latches and flip-flops to allow data flow 
in transparent, latched, and clocked modes. The Output 
Enable (OEAB and OEBA, Latch Enable (LEAB and LEBA) 
and Clock (CLKAB and CLKBA) inputs control the data flow 
in each direction. When LEAB is HIGH, the device operates 
in transparent mode for A-to-B data flow. When LEAB is 
LOW, the A data is latched if CLKAB is held at a HIGH or 
LOW logic level. The A bus data is stored in the latch/flip- 
flop on the HIGH-to-LOW transition of CLKAB, if LEAB is 
LOW. OEAB performs the output enable function o n the B 
port. Data flow from B port to A port is similar using OEBA, 
LEBA and CLKBA. These high-speed, low power devices 
offer a flow-through organization for ease of board layout. 

The CD74FCT16501T output buffers are designed with a 
Power-Off disable allowing “live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162501T has 24 mA balanced output divers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16501ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16501ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16501CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16501CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16501DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16501DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16501ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16501ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162501ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162501ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162501CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162501CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162501DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162501DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162501ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162501ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. pUg [sjurnber 4184.1 

Copyright © Harris Corporation 1996 
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CD74FCT16501T, CD74FCT162501T 



INPUTS I 

OUTPUTS 

OEAB I 

I LEAB I 

I CLKAB I 

I Ax I 

Bx 



H 


B (Note 2) 


H L H X B (Note 3) 


NOTES; 

1. A-to-B data flow is shown. B-to-A data flow is similar but uses 
?5EBR, LEBA, and CLKBA. 

2. Output level before the indicated steady-state input conditions 
were established. 

3. Output level before the indicated steady-state input conditions 
wer established, provided that 

CLKAB was LOW before LEAB went LOW. 

4. H = High Voltage Level 
L = Low Voltage Level 
Z = High Impedance 

t = LOW-to-HIGH Transition 


PIN NAME 

DESCRIPTION 

OEAB 

A-to-B Output Enable Input 

Oeba 

B-to-A Output Enable Input (Active LOW) 

LEAB 

A-to-B Latch Enable Input 

LEBA 

B-to-A Latch Enable Input 

CLKAB 

A-to-B Clock Input 

CLKBA 

B-to-A Clock Input 

Ax 

A-to-B Data Inputs or B-to-A 


Three-State Outputs 

Bx 

B-to-A Data Inputs or A-to-B 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings 


CD74FCT16501T, CD74FCT162501T 


Thermal information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 5) 0jA (°C/W) 

DC Output Current.120mA SOIC Package. 85 

operaiing Conditions .™5o«c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s)....300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification Is not implied. 

NOTE; 

5. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 



(NOTE 6) 


(NOTE 7) 


SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 


PARAMETER 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 5.0V ±10% 


input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


High Impedance 
Output Current 
(Three-State) 
(Note 9) 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


input Hysteresis 


CD74FCT16501T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


V|H 

Guaranteed Logic HIGH Level 

VlL 

Guaranteed Logic LOW Levei 

l|H 

Standard Input,Vcc = Max 

< 

z 

II 

< 

o 

o 

l|H 

Standard I/O, Vcc = Max 

8 

> 

II 

Z 

> 

l|L 

Standard Input, Vcc = Min 

V|n = GND 

l|L 

Standard I/O, Vcc = Min 

V|n = gnd 

'OZH 

Vcc = Max 

Vqut = 2.7V 

•OZL 

Vcc = Max 

Vqut = 0.5V 

VlK 

Vcc ~ Min, l|M = -18mA 

•os 

Vcc = Max (Note 8), Vqut = GND 

•o 

Vcc = Max (Note 8), Vqut = GND 


Output HIGH Voltage 



Vcc = Min, V|N = V|H or V|l 


Iql = 64mA 


Output LOW Voltage Vql |Vcc= Min, V|n = V|HorV|L 


Power Down Disable Iqff Vcc = OV, V|n or VguT ^ '^•5V 


CD74FCT162501T OUTPUT DRIVE SPECIFICATIONS Over the Operafing Range 


Output HIGH Voltage Vqh I Vcc = Min, V|n = V|h orV|L I loH =-24.0mA 


Output LOW Voltage Vqu Vcc = Min, Vim = V|n or V|l I Iql = 24mA 


Output LOW Curront I loDL I ^CC ” ^IN “ ^IH ^IL* ^OUT “ "l-SV (Note 10) 


Output HIGH Current I Iqdh I Vcc - 5V, Vin = V|h or V|l, Vqut^ (Note 10) 


CAPACITANCE Ta = 25^0, f = 1 MHz 


C|N V|N = OV 


Input Capacitance 
(Note 10) 


Output Capacitance 
(Note 10) 


Cqut I Vqut = OV 



Iqh = -3.0mA 

2.5 

3.5 

Iqh = -15.0mA 

2.4 

3.5 

Iqh = -32.0mA 

2.0 

3.0 
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Electrical Specifications (Continued) 




(NOTE 6) 


(NOTE 7) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 


TYP 

MAX 

UNITS 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

■cc 

Vcc = Max 

V|N = GND 
or Vcc 

- 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|N = 3.4V 
(Note 11) 

- 

B 

1.5 

mA 

Supply Current per 
Input per MHz 
(Note 12) 

leeo 

Vcc = Max, Outputs Open 

OEAB = OEBA = Vcc Of GND 
One Bit Toggling 

50% Duty Cycle 

ViN = Vcc 

V|N = GND 


75 

120 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

■e 

Vcc = Max, Outputs Open 
fCP = 10MHz (CLKAB) 

50% Duty Cycle 

OEAB = OEBA = Vcc 

LEAB = GND 

One Bit Toggling 
f| = 5MHz 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

0.8 

1.7 

(Note 13) 

mA 



> 9 
z 

rt O 

II II 

z z 

> > 


1.3 

4.2 

(Note 13) 

mA 



Vcc = Max, Outputs Open 
fCP = 10MHz (CLKAB) 

V|N = Vcc 

V|N = GND 

- 

3.8 

6.5 

(Note 13) 

mA 



50% Duty Cycle 

OEAB = ?5EBA = Vcc 

LEAB = GND 

18 Bits Toggling 
f| = 2.5MHz 

50% Duty Cycle 

V|N = 3.4V 

V|N = GND 


8.5 

_ 

20.8 

(Note 13) 

mA 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 15) 

TEST 

CONDITIONS 

AT 

CT 

DT 

ET 

UNITS 


MAX 


MAX 


MAX 

(NOTE 16) 

MIN 

MAX 

CLKAB or CLKBA 
Frequency 

^MAX 

Cl = 50pF 

Rl = 50on 

- 

150 

- 

150 

- 

150 

. 

150 

MHz 

Propagation Delay 

Ax to Bx or Bx to Ax 

'PLH, 

tPHL 

Cl = 50pF 

Rl = 50on 

1.5 

5.1 

1.5 

H 

1.5 

4.1 

1.5 

3.8 

ns 

Propagation Delay 

LEBA to Ax, LEAB to Bx 

tpLH, 

tPHL 

Cl = 50pF 

Rl = 5000 

1.5 

5.6 

1.5 

5.3 

1.5 

m 

1.5 

H 

ns 

Propagation Delay 

CLKBA to Ax, 

CLKAB to Bx 

tPLH, 

'PHL 

Cl = 50pF 

Rl = 5000 

1.5 

5.6 

1.5 

5.3 

1.5 

i 

1.5 

1 

ns 


tpZH, 

tpZL 

Cl = 50pF 

Rl = 5000 

1.5 


1.5 

5.6 

1.5 

5.2 

1.5 

4.8 

ns 

Output Disable Time 

(Note 14) 

5EBAtoAx, OEAB to Bx 

*PHZ 

tpLZ 

Cl = 50pF 

Rl = 5000 

1.5 

5.6 

1.5 

5.2 

1.5 

5.2 

1.5 

5.2 

ns 

Sini 

tsu 

Cl = 50pF 

Rl = 5000 


■ 

iim 

■ 

infill 

■ 

■ 

■ 

ns 


tH 


Hold Time HIGH or LOW 
Ax to CLKAB, 

Bx to CLKBA 


Cl = 50pF 
Rl = 5000 


0 


ns 






















































































































































CD74FCT16501T, CD74FCT162501T 


Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYMBOL 

(NOTE 15) 

TEST 

CONDITIONS 

Setup Time HIGH or 

LOW, Ax to LEAB, 

Bx to LEBA, Clock HIGH 

'su 

Cl = 50pF 

Rl = 5000 

Setup Time HIGH or 

LOW, Ax to LEAB, 

Bx to LEBA, Clock LOW 

tsu 

Cl = 50pF 

Rl = 5000 

Hold Time HIGH or LOW, 
Ax to LEAB, Bx to LEBA 

tH 

Cl = 50pF 

Rl = 5000 

LEAB or LEBA Pulse 
Width HIGH (Note 17) 

tw 

Cl = 50pF 

Rl = 5000 

CLKAB or CLKBA Pulse 
Width HIGH or LOW 
(Note 17) 

tw 

Cl = 50pF 

Rl = 5000 

Output Skew (Note 18) 

tSK(O) 

Cl = 50pF 

Rl = 5000 




■■■■■ 




mamamam 


0.5 ns 


NOTES; 

6. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

7. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

8. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

9. This specification does not apply to bi-directional functionalities with Bus Hold. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc or GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc '^'cc '^H^T + 'cCD (fcp/2 + f|N|) 

'cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input {V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in miliiamps and all frequencies are in megahertz. 

15. See test circuit and wave forms. 

16. Minimum limits are guaranteed but not tested on Propagation Delays. 

17. This parameter is guaranteed but not production tested. 

18. Skew between any two outputs, of the same package, switching in ttie same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



NOTE: 

19. Pulse Generator for All Pulses; Rate £ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING FIGURE 3. PULSE WIDTH 




FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 





SEMICONDUCTOR 


December 1996 


CD74FCT16511T, 
CD74FCT162511T 

Fast CMOS 16-Bit Registered/Latched 
Transceivers with Parity 


Features 

• These Devices are High*speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on Ail Inputs 

• CD74FCT16511T 

- High Output Drive: ioH = -32mA; ioi, = 64mA 

- Power Off Disabie Outputs Permit "Live Insertion" 

- Typicai Vqlp (Output Ground Bounce) < 1 .OV at 
Vcc = 5V,Ta = 25®C 

• CD74FCT162511T 

- Baianced Output Drivers: db24mA 

- Open Drain Parity Error Aiiows Wire-OR 

- Typical Voi_p (Output Ground Bounce) < 1.0V at 
Vcc = 5V, Ta = 25®C 

Pinout 

CD74FCT16511T, CD74FCT162511T (SSOP, TSSOP) 
TOP VIEW 


OEAB [i 
LEAB [2 
PAi [3 
GND U 
Ao U 
Ai [T 
Vcc [7 
*2 ^ 
A3 H 
A4 QO 
As Qi 
As [« 
A7 |i3 
GND 

PERA (is 


Aio [18 
An 01 
Ai2 

Ai3 (2 
Vcc H 
Ai4 (S 
AlS ^ 

GND [S 
PA2 |k 
DEBS [^ 
LEBA IS 


^ Sen/chk 

^ CLKAB 
^ PBi 
^ GND 
^ Bo 
H Bi 
H Vcc 
H Bj 
H Bg 
3 B4 
H Bs 
H Bs 

^ FERE 
^ GND 


3 Bi4 
M ®15 
^ GND 
^ PB2 
^ CLKBA 

S] odd/evEn 


Description 

Harris’ CD74FCT1651 IT and CD74FCT16251 IT are pro¬ 
duced in an advanced 0.8 micron CMOS technology, 
achieving industry leading speed grades. 

The CD74FCT16511T and CD74FCT162511T are high¬ 
speed, low-power 16-bit registered/latched transceiver with 
parity which combines D-type latches and D-type flip-flops to 
allow data flow in transparent, latched or clocked modes. It 
has a parity generator/checker in the A-to-B direction and a 
parity checker in the B-to-A direction. Error checking is done 
at the byte level with separate parity bits for each byte. One 
error flag for each direction (A-to-B or B-to-A) exists to indi¬ 
cate an error for either byte in either direction. The parity 
error flags which are open drain outputs, can be tied 
together and/or tied with flags from other devices to form a 
single error flag or interrupt. To disable the error flag during 
combinational tr ansitio ns, a designer can disable the parity 
error flag by the OEXX control pins. 

The operati on in A -to-B direction is controlled by LEAB, 
CLKAB and OEAB control pins, and the operation in B-to-A 
direction is controlled by LEBA, CLKBA and OEBA control 
pins. GEN/CHK is used to select the operation of A-to-B 
direction, while B -to-A direction is always in checking mode. 
The ODD/EVEN select is common between the two direc¬ 
tions. Independent operation can be achieved between the 
two directions by using the corresponding control lines 
except for the ODD/EVEN control. 

Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(®C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16511ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16511TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162511ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162511ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162511TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162511TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE; When ordering, use the entire part number. Add the suffix 96 
to obtain the varient in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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Simplified Functional Block Diagram 


PARnrV, DATA 


BYTE 

PARITY 

GENERATOR/ 

CHECKER 


PERB 

(OPEN DRAIN) 


PARITY, DATA 


PARITY, DATA 


PERA 
(OPEN DRAIN) 


LATCH/ 

REGISTER 


BYTE 

PARITY 

CHECKING 


TRUTH TABLE (NOTES 1,2) 



L L L X B (Note 3) 

L L ~ H X B (Note 4) 

NOTES; 

1. H = High Voltage Level 
L = Low Voltage Level 

X = Don’t Care or Irrelevant 
Z = High Impedance 
T = LOW-to-HIGH Transition 

2. A-to-B data flow is shown. B-to-A flow control is the same, except 
using OEBA, LEBA, and CLKBA. 

3. Output levei before the indicated steady-state input conditions 
were established. 

4. Output level before the indicated steady-state input conditions 
were established, assuming CLKAB was HIGH before LEAB 
went LOW. 


TRUTH TABLE (PARITY GENERATION) (NOTES 5, 6 , 7, 8 , 9) 


TOTAL NUMBER OF INPUTS 
THAT ARE HIGH, An - A 7 


1,3, 5 or? 


1,3,5 or 7 H 


0, 2, 4, 6 or 8 


0, 2, 4, 6 or 8 H 


NOTES: 

5. Conditions shown are for SEN/CHK = L, OEAB = L, OEBA = H. 

6 . A-to-B parity generation is shown. B-to-A can check parity while 
A-to-B is performing generation. B-to-A will not generate parity. 

7. The response shown is for LEAB = H. If LEAB = L, then CLKAB 
will control as an edge triggered clock. 

8 . Conditions shown are for the byte A0-A7. The byte A8-A15 is 
similar but will output the parity on PB2. 

9. The error flag PERB will remain in a high state during parity gen¬ 
eration. 

TRUTH TABLE (PARITY CHECKING) (NOTES 10,11, 12,13) 

TOTAL NUMBER OF INPUTS THAT ARE ODD/ 

HIGH, Aq - Ay AND PAj (NOTE 14) EVEN PBi 

1,3,5,7or9 L L 

1,3,5, 7 or 9 H H (Note 15) 

0,2,4,6or8 __ L H (Note 15) 

0, 2, 4, 6 or 8 _H_ L 

10. Conditions shown are for GEN/CHK = H, OEAB = L, OEBA = H. 

11. A-to-B parity checking is shown. B-to-A parity checking is 
same but uses OEBA = L, OEAB = H and errors will be indicat¬ 
ed on PERA. 

12. In parity checking mode the parity bits will be transmitted un¬ 
changed along with the corresponding data regardless of par¬ 
ity errors. (PBi = PAi) 

13. The response shown is for LEAB = H. If LEAB = L, then CLK¬ 
AB will control as an edge triggered clock. 

14. Conditions shown are for the byte Ag-Ay and PA^. The byte 
Ag-Ais and PA 2 is same. 

15. The parity error flag FERB is a combined flag for both bytes Aq- 
Ay and Ag-A^ 5 . If a parity error occurs on either byte PERB will 
go low. 


5-53 


D.D. 5V FCT BAL. 
AND HIGH DRIVE 




























CD74FCT16511T, CD74FCT162511T 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

QE^ 

A-to-B Output Enable Input (Active LOW) 

OEBA 

B-to-A Output Enable Input (Active LOW) 

CLKAB 

A-to-B Clock Input 

CLKBA 

B-to-A Clock Input 

LEAB 

A-to-B Latch Enable Input 

LEBA 

B-to-A Latch Enable Input 

PERA 

Parity Error (Open Drain) on A Outputs 

PERB 

Parity Error (Open Drain) on B Outputs 

Ax 

A-to-B Data Inputs or B-to-A Three State Outputs 

Bx 

B-to-A Data Inputs or B-to-A Three State Outputs 

ODD/EVEN 
(Note 16) 

Parity Mode Selection Input 

5EN/CHK 
(Note 16) 

A-to-B Port Generate or Check Mode Input 

PAx (Note 17) 

A-to-B Parity Input, B-to-A Parity Output 

PBx 

B-to-A Parity Input, A-to-B Parity Output 

GND 

Ground 

Vcc 

Power 

NOTES: 


16. ODD/EVEN and GEN/CHK should be tied to Vcc or GND with 
no resistor for optimum results. 

17. The PAx pin input is internally disabled during parity generation. 
This means that when generating parity in the A-to-B direction, 
there is no need to add a pull-up resistor to guarantee state. The 
pin wiil still function properly as the parity output for the B-to-A 
direction. 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 18) 0ja(°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions ..™ o<>c 

Operating Temperature Range...-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed m “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Irrplled. 

NOTE: 

18. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 19) 

TEST CONDITIONS 


DC ELECTRICAL SPECIHCATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 
(I/O Pins) 


Output Drive Current 
(I/O Pins) 


Output Leakage 
Current (Open Drain) 


Input Hysteresis 


CD74FCT16511T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40°C to OS^C, Vcc = 5.0V ±10% 


Output HIGH Voltage | Vqh I Vcc ~ V|n = V|n or V|l 


Output LOW Voltage 


Power Down Disable 


V|H 

Guaranteed Logic HIGH Level 

V|L 

Guaranteed Logic LOW Level 

•iH 

Vcc = •^ax 

V|N = Vcc 

■iH 

Vcc = Max 

V|N = Vcc 

■iL 

Vcc = •'^ax 

V|n = GND 

•iL 

Vcc = li^ax 

V|n = GND 

•OZH 

Vcc = •'^ax 

Vqut = 2.7V 

•OZL 

Vcc = Max 

Vqut = 6.5V 

V|K 

Vcc = Min, i|N = -18mA 

•os 

Vcc = Max (Note 21), Vqut = 

•o 

Vcc = Max (Note 21), Vqut = 2.5V 

•off 

Vcc = Max, Vqut = 4.5V 


Iql = 64mA 


VqL I Vcc = V|N = V|H Of V|L 


•off I Vcc = OV, V|N or VouT ^ 4.5V 


CD74FCT162511T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Output HIGH Voltage i Vq^j i Vcc ~ V|n = V|n or V|l I Iqh ~ -24.0mA I 2.4 I 3.3 


Output LOW Voltage I Vql I Vcc = V|n = Vm or V|l I Iql = 24mA I - I 0.3 I 0.55 


Output LOW Current Iqdl Vcc = 5V, V|n = V|h or V|l, Vout= I ^V (Note21) 60 115 150 


Output HIGH Current I Iqdh |Vcc = 5V, V|fj = V|HorV|L, Vqut^ ^•5V(Note21) I -60 | -115 I -150 



Iqh = -3.0mA 

2.5 

3.5 

•oh ~ *15.0mA 

2.4 

3.5 

•oh ~ -32.0mA 

2.0 

3.0 



5-55 


D.D. 5V FCT BAL. 
AND HIGH DRIVE 















































































































































CD74FCT16511T, CD74FCT162511T 


Electrical Specifications (Continued) 


(NOTE 19) 
TEST CONDITIONS 


CAPACITANCE Ta = 250C, f = 1 MHz 


POWER SUPPLY SPECIFICATIONS 


•CCL- Vcc = Max 
■CCH. ICCZ 


Alec Vcc = Max 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 24) 



V|N = GND 
or Vcc 


V)N = 3.4V 
(Note 23) 


V|N = Vcc 
V|N = GND 


Total Power Supply 
Current (Note 26) 



ViN = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
ViN = GND 


Vcc = Max, Outputs Open 

Deab = gnd 
Qeba = vcc 

One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fcp = 10MHz (CLKAB) 
50% Duty Cycle 
LEAB = 5ESB = GND 

?5EBA = Vcc 

f| = 5MHz 
One Bit Toggling 


Vcc = Max, Outputs Open 
fCP = 10MHz (CLKAB) 
50% Duty Cycle 
LEAB = GESB = GND 
OEBA = Vcc 
f| = 2.5MHz 
18 Bits Toggling 


Switching Specifications Over Operating Range (Propagation Delays) 


(NOTE 27) 

TEST 

CONDITIONS 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 500Q 


Cl = 50pF 
Rl = 500Q 


Cl = 50pF 
Rl = 500Q 


Cl = 50pF 
Rl = 5000 


Cl = 50pF 
Rl = 500Q 


Cl = 50pF 
Rl = 5000 



Propagation Delay 
PAxtoPBx 


Propagation Delay 

Ax to Bx or Bx to Ax, PBx to PAx 


Propagation Delay 
Ax to PBx 


Propagation Delay 
AxtoPERB, PAxtoPERB 


Propagation Delay 

Bx to PERA, PBx to FERA 


Propagation Delay 
LEBA to Ax and PAx, 
LEAB to Bx and PBx 


Propagation Delay 


LEBA to PERA, LEAB to PERB 


*PLH 

IPHL 


tpLH 

*PHL 


tpLH 

tPHL 


tPLH 
(Note 29) 
'PHL 


<PLH 
(Note 29) 
tpHL 


'PLH 

*PHL 


<PLH 

(Note 29) 
*PHL 


(NOTE 20) 

TYP MAX UNITS 



Input Capacitance 
(Note 22) 

C|N 

< 

Z 

II 

o 

< 


I/O Capacitance 
(Note 22) 

C|/o 

VoUT = OV 


Open Drain 
Capacitance (Note 22) 

Co 

VqUT = OV 




0.8 1.7 mA 

(Note 25) 


1.3 3.2 mA 

(Note 25) 


3.8 6.5 mA 

(Note 25) 


21.8 mA 
(Note 25) 



ns 


ns 

ns 


ns 

ns 


ns 

ns 


ns 


ns 


ns 
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Switching Specifications Over Operating Range (Propagation Delays) (Continued) 


PARAMETER 


Propagation Delay 
CLKBA to Ax and PAx 
CLKAB to Bx and PBx 


Propagati on Dela y 
CLKBA to PERA 
CLKAB to PERB 


Output Enable Time 
OEBA to Ax and PAx 
OEAB to Bx and PBx 


Output Disable Time (Note 30) 
OEBA to Ax and PAx 
OEAB to Bx and PBx 


Parity ERROR Enable 
OEBAtoPERA, 


OEAB to PERB 



(NOTE 27) 

TEST 

SYMBOL CONDITIONS 


Cl = 50pF 

Rl = soon 


tpLH Cl = SOpF 
(Note 29) Rl = 5000 
tpHL 


Cl = SOpF 

Rl = soon 


Cl=SO pF 

Rl = soon 


tpLZ Cl = SOpF 
(Note 29) Rl = SOOn 
tpZL 


tpLH Cl = SOpF 

^PHL ^L ~ soon 



(NOTE 28) 

MIN 



ODD/EVEN to PERB 


ODD/EVEN to PBx 


Switching Specifications Over Operating Range (Setup Times) 


tpLH Cl = SOpF 

^PHL ^L “ soon 



(NOTES 27. 31) 

DESCRIPTION SYMBOL CONDITIONS 


tsu GEN/CHK LOW PBx valid 


Setup Time 
HIGH or LOW 
Ax to CLKAB 


Setup Time 
PAx to CLKAB 


Setup Time 
Bx to CLKBA 
PBx to CLKBA 


Setup Time 
Ax to LEAB 



PBx not valid 


GEN/CHK HIGH PERB valid 

PERB not valid 


PERB valid 


PERB not valid 


PERA valid 


PERA not valid 


PBx valid 


PBx not valid 


PERB valid 


PERB not valid 


PBx valid 


PBx not valid 


PERB valid 


PERB not valid 


tsu CLKA B LOW 

GEN/CHK LOW 


CLKA B LOW 
GEN/CHK HIGH 



CLKAB HIGH 

Sen/chk high 


Cl=SO pF 

Rl = soon 


Cl=SO pF 

Rl = soon 


Cl=SO pF 
RL=500n 


Cl = SOpF 
RL = 500n 


Cl=SO pF 

Rl = soon 


Cl = SOpF 
RL = 500n 


Cl=SO pF 

Rl = soon 


Cl=SO pF 

Rl = soon 


1.5 

5.6 

ns 

1.5 

7.0 

ns 

1.5 

6.0 

ns 

1.5 

6.0 

ns 

1.5 

5.6 

ns 

1.5 

6.0 

ns 

1.5 

6.0 

ns 

1.5 

10.0 

ns 

1.5 

10.0 

ns 

1.5 

10.0 

ns 


ns 


ns 


ns 


ns 


ns 


ns 
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CD74FCT16511T, CD74FCT162511T 


Switching Specifications Over Operating Range (Setup Times) (Continued) 


DESCRIPTION 

SYMBOL 

(NOTES 27.31) 

CONDITIONS 

T 

AT 

UNITS 


MAX 

MIN 

MAX 

Setup Time 
PAxtoLEAB 

*su 



Cl = 50pF 
Rl = 5000 

6.5 

- 

3.5 

- 

ns 

PERB not valid 

3 

- 

3 

- 

ns 

CLKAB HIGH 
GEN/CHK HIGH 

PeftB valid 

Cl = 50pF 
Rl = 5000 

6.5 

- 

3.5 

- 

ns 

PERB not valid 

3 

- 

3 

- 

ns 

Setup Time 

Bx to LEBA 

PBx to LEBA 

tsu 

CLKBA LOW 

PERA valid 

Cl = 50pF 
Rl = 5000 

6.5 

- 

3.5 

- 

ns 

PERA not valid 

3 

- 

3 

- 

ns 

CLKAB HIGH 

PERA valid 

Cl = 50pF 
Rl = 5000 

6.5 

- 

3.5 

- 

ns 

PERA not valid 


- 

3 

- 

ns 


Switching Specifications Over Operating Range (Hold Times) 




(NOTE 27) 

CONDITIONS 

T 

AT 

1^1 

DESCRIPTION 

SYMBOL 

noun 

MAX 

m 

MAX 

UNITS 

Hold Time HIGH or LOW Ax to LEAB, Bx to LEBA 

‘h 

Cl = 50pF 

Rl = 5000 

1 


1 

- 

ns 

Hold Time HIGH or LOW PAx to LEAB 

tH 

1 


1 

- 

ns 

Hold Time HIGH or LOW PBx to LEBA 

tH 


1 


1 

- 

ns 

Hold Time Ax to CLKAB, PAx to CLKAB 

tH 


1 


1 

- 

ns 

Hold Time Bx to CLKBA, PBx to CLKBA 

tH 


1 


1 

- 

ns 

LEAB or LEBA Pulse Width HIGH (Note 30) 

tw 


3 


3 

- 

ns 

CLKAB or CLKBA Pulse Width HIGH or LOW 
(Note 30) 

tw 


3 

- 

3 

■ 

ns 


NOTES: 

19. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

20. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

21. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

22. This parameter is determined by device characterization but is not production tested. 

23. Per TTL driven input (Vjn = 3.4V); all other inputs at Vcc Of GND. 

24. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

25. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

26. Ic = IquIESCENT + liNPUTS + 'DYNAMIC 

'C = 'CC + ^'CC DhNt + 'cCD (fcp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

27. See test circuit and wave forms. 

28. Minimum limits are guaranteed but not tested on Propagation Delays. 

29. On Open Drain Outputs tpLH's measured up to Vqut = Vql + 0.3V. 

30. This parameter is guaranteed but not production tested. 

31. “Not Valid” means the setup time indicated is not sufficient to assure proper funUoning of this output; however, the set-up time indicated 
will assure proper functioning of the A-to-B or B-to-A port respective to the indicated direction. 





































































































CD74FCT16511T, CD74FCT162511T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLZ, tp2L CloSGd 

tpHZ. tpZH. tPLH. tpHL Open 

DEFINITIONS: 

C|, = Load capacitance, Includes jig and probe capacitance. 
Rx = Termination resistance, should be equal to ZouT of the 
Pulse Generator. 


32. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 500; 
tf, tf ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIQH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 3. PULSE WIDTH 


CONTROL INPUT 


ENABLE DISABLE 

^ ft ^ -ov 

tpZL - ■ - I ‘PL2 ■“ 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED Tcf-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 


♦PHLI 



*PLH 1*PHL 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT16540T, 

CD74FCT162540T 


December 1996 Fast CMOS 16-Bit Buffer/Line Drivers 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on Aii inputs 

• CD74FCT16540T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25®C 

• CD74FCT162540T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typicai Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 

Description 

These devices are inverting 16-bit buffer/line drivers 
designed for applications driving high capacitance ioads and 
low impedance backplanes. These high-speed, low power 
devices offer bus/backplane interface capability and a flow¬ 
through organization for ease of board layout. They are 
designed with three-state controls to operate in a Quad-Nib¬ 
ble, Dual-Byte, or a single 16-bit word mode. 

The CD74FCT16540T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162540T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. pUg ^yjumber 4185.1 

Copyright © Harris Corporation 1996 


Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16540ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16540ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT16540CTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16540CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT16540TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT16540TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162540ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162540ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162540CTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162540CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162540TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162540TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 
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Pinout 



CD74FCT16540T, CD74FCT162540T 
(SSOP, TSSOP) 

TOP VIEW 

iOEa U 


^ 2OEB 

1^0 H 


H 1A0 

1^1 [3 


H 1A1 

GND [T 


^ GND 

1^2 E 


^ 1A2 

1Y3 ^ 


H 1A3 

Vcc E 


H Vcc 

1Y4 E 


^ 1A4 

lYs E 


^ 1A5 

GND QO 


^ GND 

iY 6 ni 


U lAe 

1Y7 [12 


H 1A7 

2Y0 [13 


H 2A0 

2Y1 Of 


U 2A1 

GND [il 


^ GND 

2Y2 Ql 


^ 2A2 

2Y3 [17 


H 2A3 

Vcc [iS 


13 Vcc 

2Y4 01 


^ 2A4 

2Y5 E 


H 2A5 

GND [^ 


^ GND 

2^6 E 


H 2A6 

2Y7 [§ 


H 2A7 

2 ®Ea [^ 


S| 2^B 
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CD74FCT16540T, CD74FCT162540T 
Functional Block Diagram 



NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

XOE 

Three-State Output Enable Inputs (Active LOW) 

xAx 

Inputs 

XYX 

Three-State Outputs (Active Low) 

GND 

Ground 

Vcc 

Power 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA tSSOP Package. 

Operating Conditions .. Package ._ 

** Maximum Junction Temperature. 

Operating Temperature Range.-40°C to 85°C Meudmum Storage Temperature Range. 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s). 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 

Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. 6ja is measured with the component mounted on an evaluation PC board in free air. 


Eiectricai Specifications 


0ja(°C/W) 

94 

76 

.150°C 

.-65°Cto 150°C 
.300°C 


only rating and operation 





(NOTE 3) 


(NOTE 4) 




PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40OC to 85®C, Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 7) 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Standard Input, Vcc = 


Standard I/O, Vcc = Max 


Bus Hold Input (Note 6) 
Vcc = Max 


Bus Hold I/O (Note 6) 
Vcc = Max 


Standard Input, Vcc = Min 


Standard I/O, Vcc = Min 


Bus Hoid Input (Note 6) 
Vcc “ Min 


Bus Hold I/O (Note 6) 
Vcc “ Min 


Bus Hold Input (Note 6) 
Vcc ~ Min 


Vcc = Max 


Vcc = Max 


Vcc = Min, l||\j = -18mA 


Vcc “ Max (Note 5), Vqijt ~ GND 


Vcc = Maix (Note 5), Vqijt = 2.5V 


V|N = Vcc 


ViN = Vcc 


V|N = Vcc 



V|n = 2.0V 

-50 

V|N = 0.8V 

50 


Vout = 2.7V 


VoUT = 0-5V 
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CD74FCT16540T, CD74FCT162540T 


Electrical Specifications (Continued) 




(NOTE 3) 


(NOTE 4) 

PARAMETER 

SYMBOL 

TEST CONDITIONS 

mSm 

TYP 


CD74FCT16540T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 

Vqh 

Vcc = Min, V|N = V|H or V|l 

Iqh = -3.0mA 

2.5 

3.5 




Iqh = -15.0mA 

2.4 

3.5 




Iqh = -32.0mA 

2.0 


Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|n or V|l 

Iql = 64mA 

- 

0.2 

Power Down Disable 

■off 

Vcc = OV, V||M or VouT ^ ^-SV 


- 

- 


CD74FCT162540T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 

VOH 

Vcc = Min, V|N = V|n or Vil 

Iqh = -24.0mA 

2.4 

3.3 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|h or V|l 

Iql = 24mA 

- 

0.3 

Output LOW Current 

Iqdl 

Vcc = 5V, V|N = V|H or V|L, Vouj = 1 -SV (Note 5) 

60 

115 

Output HIGH Current 

Iqdh 

Vcc = 5V, V|N = V|H or V,l, Vqut = 1 -SV (Note 5) 

-60 

-115 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 

C|N 

> 

o 

ti 

z 

> 

- 

4.5 

Output Capacitance 
(Note 8) 

Cqut 

VoUT = OV 

- 

5.5 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

icc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

Supply Current per 
Input at TTL HIGH 

Alec 

Vcc = Max 

V|N = 3.4V 
(Note 9) 

- 


Supply Current per 
Input per MHz 
(Note 10) 

icCD 

Vcc = Max, Outputs Open 
xOE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V)N = GND 


60 

Total Power Supply 
Current (Note 12) 

ic 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xOE = GND 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

- 

0.6 



ViN = 3.4V 

V|N = GND 

- 

0.9 



Vcc = Max, Outputs Open 
f| = 2.5MHz 

50% Duty Cycle 
xOE = GND 

16 Bits Toggling 

V|N = Vcc 

V|N = GND 

- 

2.4 



V|N = 3.4V 

V|N = GND 

- 

6.4 


MAX 



6 

8 


500 



2.3 

(Note 11) 

4.5 

(Note 11) 

16.5 

(Note 11) 


UNITS 


V 


V 


V 


pA 


V 


V 


mA 


mA 


PF 


PF 


pA 


mA 


pA/ 

MHz 


mA 


mA 


mA 


mA 














































































































CD74FCT16540T, CD74FCT162540T 


Switching Specifications Over Operating Range 


(NOTE 13) 

TEST 

CONDITIONS 


PARAMETER 

SYMBOL 

Propagation Delay 

tpLH, 

xAx to xYx 

IPHL 

Output Enable Time 

IPZH, 

x 5E to xAx or xYx 

*PZL 

Output Disable Time 

IPHZ, 

(Note 15) 
xOE to xAx or xYx 

*PLZ 

Output Skew 
(Note 16) 

1SK(0) 



NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at V^c = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. Pins with Bus Hold are identified in the pin description. 

7. This specification does not apply to bi-directional functionalities with Bus Hold. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = IquIESCENT + liNPUTS + lOYNAMIC 

•c = 'CC + ^ICC DhNj + IcCD (1cp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at 

•cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. See test circuit and wave forms. 

14. Minimum limits are guaranteed but not tested on Propagation Delays. 

15. This parameter is guaranteed but not production tested. 

16. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16540T, CD74FCT162540T 


Test Circuits and Waveforms 


Vcc 



NOTE: 

17. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tPLZ. *PZL 

Closed 

<PHZ. <PZH. tpLH. tPHL 

Open 


DEFINITIONS: 

= Load capacitance, includes jig and probe capacitance. 
Rf = Termination resistance, should be equal to Zqut 
P ulse Generator. 



FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 







SEMICONDUCTOR 


CD74FCT16541T, 
CD74FCT162541T 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 


Fast CMOS 16-Bit Octal Buffer/Line Drivers 


Ordering Information 


• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V+10% 

• Hysteresis on Aii inputs 

• Output Skew: < .5ns 

• CD74FCT16541T 

- High Output Drive: ioH = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live insertion" 

- Typical Voi_p (Output Ground Bounce) < 1 .OV at 
Vcc = 5V,Ta = 250C 

• CD74FCT162541T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

• Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25®C 

Description 

These devices are non-inverting 16-bit buffer/line drivers 
designed for applications driving high capacitance loads and 
low impedance backplanes. These high-speed, low power 
devices offer bus/backplane interface capability and a flow¬ 
through organization for ease of board layout. These devices 
are designed with three-state controls to operate in a Dual- 
Byte, or a single 16-bit word mode. 

The CD74FCT16541T output buffers are designed with a 
Power-Off disable allowing “live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162541T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


PART NUMBER 


TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 
96 to obtain the varient in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4186.1 
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CD74FCT16541T, CD74FCT162541T 


Functional Block Diagram 


iOEb—I I— iOEa 



2®^B—I I-20Ea 



TRUTH TABLE (NOTE 1) 
INPUTS I 


NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

X?5E 

Three-State Output Enable Inputs (Active LOW) 

xAx 

Inputs 

xYx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 


OUTPUTS 

xYx 

H 

L 

Z 
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CD74FCT16541T, CD74FCT162541T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 

Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may causa permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated in the operational sections of this specification is not implied. 

NOTE: 

2. SjA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

IH 

(NOTE 4) 

TYP 

MAX 

UNITS 

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 

Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 

2.0 

- 

- 

mm 

Input LOW Voltage 

V|L 

Guaranteed Logic LOW Level 

- 

- 

0.8 

V 

Input HIGH Current 

l|H 

Standard Input, Vcc = 

< 

z 

II 

< 

o 

o 

- 

- 

1 

pA 

Input HIGH Current 

l|H 

Standard I/O, Vcc = ^^ax 

< 

z 

II 

< 

o 

o 

- 

- 

1 

pA 

Input HIGH Current 

l|H 

Bus Hold Input (Note 6) 

Vcc = Max 

< 

z 

II 

< 

o 

o 

- 

- 

±100 

pA 

Input HIGH Current 

>IH 

Bus Hold I/O (Note 6) 

Vcc = Max 

o 

o 

> 

II 

z 

> 

■ 

- 

±100 

pA 

Input LOW Current 

l|L 

Standard Input, Vcc = Min 

V|N = GND 

■ 

- 

-1 

pA 

Input LOW Current 

l|L 

Standard I/O, Vcc = Min 

V|n = GND 

- 

- 

-1 

pA 

Input LOW Current 

l|L 

Bus Hold Input (Note 6) 

Vcc = Min 

V|N = GND 

- 

- 

±100 

pA 

Input LOW Current 

l|L 

Bus Hold I/O (Note 6) 

Vcc ~ Min 

V|N = GND 

- 

- 

±100 

pA 

Bus Hold 

Sustain Current 

■bhh 

Bus Hold Input (Note 6) 

Vcc = Min 

V|n = 2.0V 

-50 

- 

- 

pA 

'bhl 

V|N = 0.8V 

50 

- 

- 

pA 

High Impedance 
Output Current 
(Three-State) (Note 7) 

Iqzh 

Vcc = Max 

VqUT = 2.7V 

- 

- 

1 

pA 

Iqzl 

Vcc = Max 

VquT = 0.5V 

- 

- 

-1 

mA 

Clamp Diode Voltage 

V|K 

Vcc “ Min, l||v| = -18mA 

- 

-0.7 

-1.2 

V 

Short Circuit Current 

Iqs 

Vcc ~ Max (Note 5), Vout = GND 

-80 

-140 

-200 

mA 

Output Drive Current 

•o 

Vcc = Max (Note 5), Vouj = 2.5V 

-50 

- 

-180 

mA 


Thermal Information 

Thermal Resistance (Typical, Note 2) 6ja (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 



























































































































CD74FCT16541T, CD74FCT162541T 


Electrical Specifications (Continued) 





(NOTE 3) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


CD74FCT16541T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage I Vqh I Vcc = Min. V|n = V|n or V|l 


Output LOW Voltage 


Power Down Disable 


Vql Vcc = Min, V|N = V|H or V|l 


iOFF I Vcc = OV, V|N or VouT ^ 4.5V 


Iqh — -32.0mA 


Iql = 64mA 


CD74FCT162541T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Current 


Output HIGH Current 


Vcc “ V|N = V|n or V||_ I Iqh = *24.0mA 


Vcc = Min, V|N = V|H or V|l I Iql = 24mA 


Vcc = 5V. V|N = V|H or V,l, Vqut = 1 -SV (Note 5) 


Vcc = 5V, V,N = V,H or Vjl. Vqut = 1.5V (Note 5) 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 8) 


Output Capacitance 
(Note 8) 


Cqut Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 10) 


Total Power Supply 
Current (Note 12) 




Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 
xOE = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fi^OMHz, 50% Duty Cycle 
xOE = GND 
One Bit Toggling 


Vcc = Max, Outputs Open 
f| = 2.5MHz 
50% Duty Cycle 
xOE = GND 
16 Bits Toggling 


V|N 

-GND 

or Vcc 

V|N 

= 3.4V 

(Note 10) 

V|N 

= Vcc 

V|N 

= GND 

V|N 

= Vcc 

V|N 

= GND 

VlN 

= 3.4V 

V|N 

= GND 

V|N 

= Vcc 

V|N 

= GND 

V|N 

= 3.4V 

V|N 

= GND 


(NOTE 4) 




TYP 

MAX 

UNITS 



Iqh = -3.0mA 

2.5 

Iqh — -15.0mA 

2.4 




0.6 1.5 mA 

(Note 11) 


0.9 2.3 mA 

(Note 11) 


2.4 4.5 mA 

(Note 11) 


6.4 16.5 mA 

(Note 11) 
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CD74FCT16541T, CD74FCT162541T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 13) 

TEST 

CONDITIONS 

T 

AT 

CT 

DT 

ET 

UNITS 

(NOTE 

14) 

MIN 

MAX 

(NOTE 

14) 

MIN 

MAX 


MAX 

(NOTE 

14) 

MIN 

MAX 


MAX 

CD74FCT16541T, CD74FCT162541T 

Propagation Delay 
xAx to xYx 

IPLH, 

IPHL 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 

4.8 

1.5 

Q 

1.5 

3.6 

1.5 

3.2 

ns 

Output Enable Time 
xOE to xAx or xYx 

IPZH, 

tpZL 

1.5 

10.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

1.5 

H 

ns 

Output Disable Time 
(Note 15) 

xOE to xAx or xYx 

IPHZ, 

IPLZ 

1.5 

9.5 

1.5 

5.6 

1.5 

5.2 

1.5 

1 

1.5 

3.6 

ns 

Output Skew 
(Note 16) 

1SK(0) 

■ 

0.5 

■ 


■ 


■ 

m 

■ 

0.5 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test shouid not exceed one second. 

6. Pins with Bus Hold are identified in the pin description. 

7. This specification does not apply to bi-directional functionalities with Bus Hoid. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = IqUIESCENT + liNPUTS + 'DYNAMIC 

IC = ICC + -i^lCC Dh^T + ICCD (1Cp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nx = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. See test circuit and wave forms. 

14. Minimum limits are guaranteed but not tested on Propagation Delays. 

15. This parameter is guaranteed but not production tested. 

16. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16541T, CD74FCT162541T 


Test Circuits and Waveforms 



NOTE; 

17. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqijt ^ 50^! 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE2. ENABLE AND DISABLE TIMING FIGURES. PROPAGATION DELAY 
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CD74FCT16543T, 

CD74FCT162543T 


December 1996 


Fast CMOS 16-Bit Latched Transceivers 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All inputs 

• CD74FCT16543T 

- High Output Drive: Iqh = -32mA; loi_ = 64mA 

- Power Off Disable Outputs Permit “Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V, Ta = 25®C 

• CD74FCT162543T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
VcC = 5V,Ta = 25°C 

Description 

These devices are 16-bit latched transceivers organized with 
two sets of eight D-type latches with separate input and out¬ 
put controls for each set. For data flow from A to B, for exam¬ 
ple, the A-to-B Enable (xCEAB) input must be LOW in order 
to enter data from xAx or to take data from xBx, as indicated 
in the Truth Table. With xCEAB LOW, a LOW signal makes 
the A-to-B latches transparent; a subsequent LOW-to-HIGH 
transition of the xl-EAB signal puts the A latches in the stor¬ 
age mode an d the ir outp uts no longer change the A inputs. 
With xCEAB and xOEAB both LOW, the three-state B output 
buffers are active and reflect the data present at the output 
of the A l atches. Control of da ta from B to A is similar, but 
uses the xCEBA, xLEBA, and xOEBA inputs. 

The CD74FCT16543T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162543T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications.. 


Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16543ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16543ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16543CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16543CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16543DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16543DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16543ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16543ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16543TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16543TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162543ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162543ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162543CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162543CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162543DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162543DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162543ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162543ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162543TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162543TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. pUg Nurnber 4187.1 

Copyright © Harris Corporation 1996 
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Absolute Maximum Ratings 


Thermai Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions mSS™ Son Tempsratu',,.'W 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Suppiy Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationat sections of this specification is not impiied. 


4. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Eiectricai Specifications 


(NOTE 5) 

TEST CONDITIONS 


(NOTE 6) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5 0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 9) 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Standard Input, Vcc = I '^IN = Vcc 


Standard I/O, Vcc = Max 


Bus Hold Input (Note 8) 
Vcc = Max 


Bus Hold I/O (Note 8) 
Vcc = Max 


Standard Input, Vcc = Min 


Standard i/O, Vcc = Min 


Bus Hold Input (Note 8) 
Vcc “ Min 


Bus Hoid i/O (Note 8) 
Vcc ~ Min 


Bus Hold Input (Note 8) 
Vcc ~ Min 


Vcc = Max 


V|N = Vcc 


•OZL Vcc = Max 


V|n=GND 


V|N = GND 


V|N = GND 


V|n = 2.0V 


V|N = 0.8V 


Vout = 2.7V 


VquT = 0.5V 


Vcc = Min, l|N = -18mA 


Vcc = Max (Note 7), VouT = GND 


Vcc = Max (Note 7), Vqut 2.5V 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 5) 

TEST CONDITIONS 


(NOTE 6) 

TYP 

MAX 

UNITS 

CD74FCT16543T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 

Output HIGH Voltage 

VOH 

Vcc = Min, V|N = V|H or V|l 

Iqh = -3.0mA 

2.5 

3.5 

- 

V 

Iqh = -15.0mA 

2.4 

3.5 

- 

V 

•oh = -32.0mA 

2.0 

3.0 

- 

V 

Output LOW Voltage 

VoL 

Vcc = Min, V|N = V|H or Vjl 

•oL = 64mA 

- 

0.2 

0.55 

V 

Power Down Disable 

■off 

Vcc = OV, V|N or VouT ^ 4.5V 


- 

- 

±100 

pA 

CD74FCT162543T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 

Output HIGH Voltage 

Vqh 

Vcc = Min, V|N = V(H or V|l 

Iqh = -24.0mA 

2.4 

3.3 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or V||_ 

Iql = 24mA 

- 

0.3 

0.55 

V 

Output LOW Current 

•ODL 

Vcc = 5V, V|N = V|H or V,L, Vqut = 1 -SV (Note 7) 

60 

115 

150 

mA 

Output HIGH Current 

■ODH 

Vcc = 5V, V|N = V|H or V,L, Vqut = 1 -SV (Note 7) 

-60 

-115 

-150 

mA 

CAPACITANCE T^ = 25°^ f = 1 MHz 

Input Capacitance 
(Note 10) 

C|N 

< 

z 

II 

o 

< 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 10) 

COUT 

Vqut = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alec 

Vcc = Max 

V|N = 3.4V 
(Note 11) 

- 

mi 

1.5 

mA 

Supply Current per 
Input per MHz 
(Note 12) 

'cCD 

Vcc = Max, Outputs Open 
xCESB and OCaB = GND 
xCEBA = Vcc 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


60 

100 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

■c 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xCEAB, xCEAB, and 
xOE^ = GND 
xCEBA = Vcc 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

- 

mmi 

1.5 

(Note 13) 

mA 

V|N = 3.4V 

ViN = GND 

■ 


2.3 

(Note 13) 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xLEAB, xCEAB, and 
xQEM = GND 
xCEBA = Vcc 

16 Bits Toggling 

V|N = Vcc 

V|N = GND 

- 

2.4 

4.5 

(Note 13) 

mA 

V)N = 3.4V 

V|N = GND 


■ 

16.5 

(Note 13) 

mA 
















































































































CD74FCT16543T, CD74FCT162543T 


Switching Specifications Over Operating Range 



NOTES: 

5. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

6. Typical values are at Vqc = 5.0V, 25°C ambient and maximum loading, except as noted. 

7. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

8. Pins with Bus Hold are identified in the pin description. 

9. This specification does not apply to bi-directional functionalities with Bus Hold. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input (V|n = 3.4V): all other inputs at Vcc or GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

14. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + A'ce DhNj + 'cCD (fCp/2 + f|N|) 

'cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. See test circuit and wave forms. 

16. Minimum limits are guaranteed but not tested on Propagation Delays. 

17. This parameter is guaranteed but not production tested. 

18. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 

Vcc 



NOTE: 

19. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqijt ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

= Load capacitance, includes jig and probe capacitance. 
R^ = Termination resistance, should be equal to Zqut 
P ulse Generator. 


tsu 


timing input 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 




<REM 








tsu 


— 3V 

— 1.5V 
— OV 

3V 

— 1.5V 
■—OV 

■ —3V 

— 1.5V 
.—OV 

— 3V 

— 1.5V 
— OV 


LOW-HIQH-LOW 

PULSE 


HIQH-LOW-HIGH 

PULSE 


% 


\ 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 


ENABLE DISABLE 



FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY 
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CD74FCT16646T, 

CD74FCT162646T 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16646T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V, Ta = 25°C 

• CD74FCT162646T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
VcC = 5V,Ta = 25°C 

Description 

These devices are 16-bit registered transceivers organized as 
two independent 8-bit bus transceivers designed with three- 
state D-type fiip-fiops and control circuitry arranged for muiti- 
plexed transmission of data directly from the data bus or from 
the internal storage registers. Each 8-bit transceiver utilizes 
the enable control (xOE) and direction pins (x^lFi) to control 
the transceiver functions. The Select (xSAB and xSBA) con¬ 
trol pins are used to select either real-time or stored data 
transfer. The circuitry used for select control will eliminate the 
typical decoding glitch that occurs in a multiplexer during the 
transition between real-time and stored data. A low input level 
selects real-time data and a high selects stored data. 

The CD74FCT16646T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162646T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Fast CMOS 16-Bit Registered Transceivers 


Ordering information 


PART NUMBER 


CD74FCT16646TMT 

CD74FCT16646TSM 


TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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Pinout 


CD74FCT16646T, CD74FCT162646T 


(SSOP,TSSOP) 



TOP VIEW 


1DIR E 

U 

HI iCE 

iCLKAB d 


^ iCLKBA 

1SAB [I 


^ ^SBA 

GND U 


^ GND 

lAo H 


H 1B0 

lAi H 


m] iBi 

Vcc E 


^ Vcc 

1A2 [? 


«1 1B2 

1A3 [9 


H 1B3 

1A4 01 


3 1B4 

QND 


^ GND 

1A5 [12 


H 1B5 

iA 6 01 


3 1®8 

1A7 Q4 


U 1B7 

2A0 01 


U 2B0 

2A1 ^ 


3 2B1 

2A2 oz 


^ 2B2 

GND 


^ GND 

2A3 Q5 


^ 2B3 

2A4 


H 2B4 

2 As Hi 


H 2B5 

Vcc H 


H Vcc 

u 


B 2B6 



^ 2B7 

GND 


^ GND 

2SAB ^ 


^ 2BBA 

2CLKAB 


^ 2CLKBA 

2DIR 


^ 2 OE 
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1. The data output functions may be enabled or disabled by various signals at the xOE or xDIR inputs. Data input functions are always en¬ 
abled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

2. Select control = L; clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
t= LOW-to-HIGH transition 
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XDIR xCLKAB xCLKBA xSAB xxSBA 
L L X XXL 

FIGURE 1. REAL-TIME TRANSFER BUS B TO A 


xDIR x^ xCLKAB xCLKBA xSAB xSBA 
H L X X L X 

FIGURE 2. REAL-TIME TRANSFER BUS A TO B 


I r I I 
I I! I I 
I I ■ I I 
I ill I 

k M il I k • 4 


xDIR x^ xCLKAB xCLKBA xSAB xSBA 
H L t XXX 

L L X t X X 

X H t t X X 

FIGURE 3. STORAGE FROM A AND/OR B 



xDIR x^ xCLKAB xCLKBA xSAB xSBA 
LL X HorLX H 
HLHorL X H X 

FIGURE 4. TRANSFER STORES DATA TO A AND/OR B 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

xAx 

Data Register A Inputs 

Data Register B Outputs 

xBx 

Data Register B Inputs 

Data Register A Outputs 

xCLKAB, xCLKBA 

Clock Pulse Inputs 

SAB, SBA 

Output Data Source Select Inputs 

xDIR, x5E 

Output Enable Inputs 

GND 

Ground 

Vcc 

Power 


5-84 
























Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance fTypical, Note 3) 0jA (°C/W) 

DC Output Current.120mA TSSOP SOIC Package. 85 

Operating Conditions Package ..... 

** Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85®C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

3. Oja is measured with the component mounted on an evaluation PC board in free air. 


CD74FCT16646T, CD74FCT162646T 


Thermal Information 


Electrical Specifications 





(NOTE 4) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


(NOTE 5) 




TYP 

MAX 

UNITS 

i 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 8) 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 



Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Standard Input, Vcc = Max 


Standard I/O, Vcc = Max 


Bus Hold Input (Note 7) 
Vcc = Max 


Bus Hold I/O (Note 7) 
Vcc = Max 


Standard Input, Vcc = Min 


Standard I/O, Vcc = Min 


Bus Hold Input (Note 7) 
Vcc = Min 


Bus Hold I/O (Note 7) 
Vcc = Min 


Bus Hold Input (Note 7) 
Vcc = Min 


V|N = Vcc 


V|N = Vcc 


V|N = Vcc 


V|n = GND 


V|n = GND 


V|N = GND 


Vcc = Max 


Vcc = Max 


Vcc = Min, l|N = -18mA 


Vcc = Max (Note 6), Vqijt = GND 


Vcc = Max (Note 6), Vqijt 2.5V 



V|n = GND 


V|N = 2.0V 


V|N = 0.8V 


Vout = 2.7V 


VouT = 0.5V 
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Electrical Specifications (Continued) 




(NOTE 4) 


(NOTE 5) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


CD74FCT16646T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 



Output HIGH Voltage I Vqh Vcc = M'n, V|n = V(n or V|l 


Output LOW Voltage 


Power Down Disable 


Vql 1 Vcc = V|N = V|H or V|L 


'off |Vcc = 0V, V|fgorVouT^4-5V 


'oh ~ -3.0mA 


Iqh = -15.0mA 


'oh “ -32.0mA 


'OL “ 64mA 


CD74FCT162646T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Current 


Output HIGH Current 


CAPACITANCE Ta = 2 -Iz 


Input Capacitance 
(Note 9) 


Output Capacitance 
(Note 9) 



Vcc = Min, V|N = V|n or V|l I Iqh = -24.0mA 


Vcc = Min, V|N = V|H or V|l I Iql = 24mA 


Vcc = 5V, V|N = V|H or V|L, Vqut = I -SV (Note 6) 


Vcc = 5V, V|N = V|H or V|l, Vout = '' •5V (Note 6) 


Gout Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Vcc = Max 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 11) 


Total Power Supply 
Current (Note 13) 




Vcc = Max 


Vcc = Max, Outputs Open 
XDIR = xOE = GND 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
fCP = 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = x^ = GND 
One Bit Toggling 
f| = 5MHz, 50% Duty Cycle 


Vcc = Max, Outputs Open 
fCP = 10MHz (xCLKBA) 

50% Duty Cycle 

xDIR = )^E = GND 

16 Bit Toggling 

f| = 2.5MHz, 50% Duty Cycle 


V|n = GND 

or Vcc 


V|N = 3.4V 
(Note 10) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 







6 

PF 

8 

PF 


0.12 

500 

0.5 

1.5 

75 

120 

0.8 

1.7 

(Note 12) 

1.3 

3.2 

(Note 12) 

3.8 

6.5 

(Note 12) 

8.3 

20.0 

(Note 12) 
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Switching Specifications Over Operating Range 


PARAMETER 

SYM¬ 

BOL 

(NOTE 14) 
TEST 

CONDITIONS 

T 

AT 

CT 

DT 

ET 

UNITS 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

Propagation Delay 
Bus to Bus 

*PLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

H 

H 

2.0 

6.3 

1.5 

H 

1.5 

H 

1.5 

3.8 

ns 

Output Enable Time 
xDIR or xOE to Bus 

tpZH, 

tpZL 


14.0 


9.8 

1.5 

7.8 

1.5 

5.0 

1.5 

4.8 

ns 

Output Disable 

Time 
(Note 16) 

xDIR orxOE to Bus 

tpHZ, 

tpLZ 



1 ^^ 

6.3 

1.5 

6.3 

1.5 

1 

1.5 

4.0 

ns 

Propagation Delay 
Clock to Bus 

tpLH, 

tpHL 

2.0 

mi 

2.0 

6.3 

1.5 

H 

1.5 

H 

1.5 

3.8 

ns 

Propagation Delay 
xSBA or xSAB to 
Bus 

fpLH, 

tpHL 


11.0 

2.0 

■ 

1.5 

6.2 

1.5 


1.5 

■ 

ns 

Setup Time HIGH or 
LOW, Bus to Clock 

tsu 

4.0 

- 


- 


- 


- 

2.0 

- 

ns 

Hold Time HIGH or 
LOW, Bus to Clock 

tH 

B 

- 

1.5 

- 

1.5 

- 

1.0 

- 

0.0 

- 

ns 

Clock Pulse Width 
HIGH or LOW 
(Note 16) 

tw 

6.0 

■ 

1^1^ 

■ 


■ 

lll^ 

■ 

j^min 

■ 

ns 

Output Skew 
(Note 17) 

tSK(O) 

- 

nn^iii 

- 

0.5 

- 


- 

B 


0.5 

ns 


NOTES: 

4. For conditions shown as Max or Min, use appropriate vaiue specified under Eiectricai Specifications for the appiicabie device type. 

5. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V): all other inputs at Vqc or GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + ^Icc DhNj + IcCD (fcp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 



SWITCH POSITION 


tpL 2 . tpzL Closed 

•PHZ. tpZH- tpLH. tPHL Open 

DEFINITIONS; 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, shouid be equal to Zqut of 
Pulse Generator. 


18. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqijt ^ 500; 
tf, tr< 2.5ns. 

FIGURE 5. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIGH-LOW 

PULSE 


HIQH-LOW-HIGH 

PULSE 



FIGURE 6. SETUP, HOLD, AND RELEASE TIMING 


FIGURE?. PULSE WIDTH 


CONTROL INPUT 


ENABLE 


OUTPUT SWITCH 
NORMALLY LOW CLOSED \1-5V 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



SAME PHASE 
INPUT TRANSITION 


tPLH tpHLI 


liPLH liPHL 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 8. ENABLE AND DISABLE TIMING 


FIGURE 9. PROPAGATION DELAY 


5-88 







SEMICONDUCTOR 


CD74FCT16652T, 

CD74FCT162652T 


December 1996 


Fast CMOS 16-Bit Registered Transceivers 


Features 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on Ali Inputs 

• CD74FCT16652T 

- High Output Drive: Iqh - -32mA; ioi, := 64mA 

- Power Off Disable Outputs Permit "Live Insertion" 

- TVpicai Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25®C 

• CD74FCT162652T 

- Baianced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typicai Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25®C 


Pinout 


CD74FCT16652T, CD74FCT162652T 
(SSOP, TSSOP) 

TOP VIEW 


10EAB 

E 

.(CLKAB 

E 

iSAB 

E 

GND 1 

E 

1A0 

E 

1A1 

E 

Vcc 

E 

1A2 

E 

1A3 

E 

1A4 

Qo 

GND 

In 

lAs 

m 

lAe 

D2 

1A7 

In 

2^0 

m 

2A1 

In 

2A2 

E 

GND 

E 

2A3 

In 

2 A 4 


2A5 

In 

Vcc 

E 

2A6 

E 

2A7 

E 

GND 

E 

2SAB 

E 

2CLKAB 

E 

2OEAB 

E 


^ ^OEBA 
^ iCLKBA 
^ 1 SBA 
^ GND 
H lBo 

El 1®1 

H Vcc 
«1 1B2 
H 1B3 
H 1B4 

^ GND 
H lBs 
3 1®6 
El 1B7 
El 2B0 

El 2B1 
El 2®2 

^ GNO 
^ 2B3 
H 2B4 
H 2B5 
El Vcc 

^ 2B6 
E 2B7 

^ GND 
^ 2 SBA 
^ 2CLXBA 


Description 

Harris’ CD74FCT16652T and CD74FCT162652T are pro¬ 
duced in an advanced 0.6 micron CMOS technology, achiev¬ 
ing industry leading speed grades. 

These devices are 16-bit registered transceivers organized 
as two independent 8-bit bus transceivers designed with 
three-state D-type flip-flops and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or 
from the internal storage registers. Eac h 8-bit t ransceiver uti¬ 
lizes the enable controls (xOEAB and xOEBA) to control the 
transceiver functions. The Select (xSAB and xSBA) control 
pins are used to select either real-time or stored data trans¬ 
fer. The circuitry used for select control will eliminate the typ¬ 
ical decoding glitch that occurs in a multiplexer during the 
transition between real-time and stored data. A low input 
level selects real-time data and a high selects stored data. 

The CD74FCT16652T output buffers are designed with a 
Power-Off disable allowing "live insertion" of boards when 
used as backplane drivers. 

The CD74FCT162652T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 

Ordering information 


PART NUMBER 

TEMP. 
RANGE (®C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16652ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16652ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16652CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16652CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16652TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16652TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162652ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162652ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162652CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162652CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162652DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162652ETSM 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162652TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162652TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the varient in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright ©Harris Corporation 1996 


File Number 4203.2 
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store Aj Hold B 
Store A in Both Registers 


Hold A, Store B 
Store B in Both Registers 


Real Time B Data to A Bus 
Stored B Data to A Bus 


Real Time A Data to B Bus 
Stored A Data to B Bus 


Stored A Data to B Bus and 
Stored B Data to A Bus 


NOTES: 

1. The data output functions may be enabled or disabled by various signals at the xOEAB or xOEBA inputs. Data input functions are aiways 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

2. Seiect control = L: clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to ioad both registers. 

H = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 
t= LOW-to-HIGH transition 
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XOEAB xCLKAB xCLKBA xSAB xSBA 

L L X XXL 

FIGURE 1. REAL-TIME TRANSFER BUS B TO A 


xOEAB xGEBA xCLKAB xCLKBA xSAB xSBA 
H H X X L X 

FIGURE 2. REAL-TIME TRANSFER BUS A TO B 



xOEAB x^^^ xCLKAB xCLKBA xSAB xSBA 
X H t XXX 

L X X f X X 

L H ^ ^ X X 

FIGURE 3. STORAGE FROM A AND/OR B 



xOEAB x^JEBA xCLKAB xCLKBA xSAB xSBA 
H L HorLHorL H H 


FIGURE 4. TRANSFER STORES DATA TO A AND/OR B 


Pin Descriptions 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions Temperature;!!..™ 0-c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only..-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

3. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C, Vqc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


CD74FCT16652T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40®C to 85°C, Vcc = 5.0V ±10% 


VlH 

Guaranteed Logic HIGH Level 

V|L 

Guaranteed Logic LOW Level 

l|H 

Vcc = Max 

V|N = Vcc 

l|L 

Vcc = Max 

V|N = GND 

■OZH 

Vcc = Max 

Vqut = 2.7V 

•OZL 

Vcc = Max 

Vqut = 0.5V 

V|K 

Vcc ~ Min, l|iv| = -18mA 

•os 

Vcc ~ Max (Note 6), Vqut ~ GND 

•o 

Vcc = Max (Note 6), Vqut = 2.5 



Output HIGH Voltage Vqh I Vcc = Min, Vi^ = V|h or V|l 



Iqh = -3.0mA 


Iqh = -15.0mA 


Iqh = -32.0mA 


lOL = 64mA 


Output LOW Voltage Vql Vqc = Min, V|n = V|h or V|l 


Power Down Disable I Iqff Vcc = OV, V|n or Vout ^ '^•SV 


CD74FCT162652T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5 0V ±10% 


Output HIGH Voltage Vqh I Vcc = Min, V|n = V|h or Vjl 1 Iqh = -24.0mA 


Output LOW Voltage Vql I Vcc = Min, V|n = V|h or V|l |loL = 24mA 


Output LOW Current lODL Vcc “ 5V, V|fij = Vm or V|l, Vqut ~ ^ ■5V (Note 6) 


Output HIGH Current I Iqdh I Vcc ~ 5V, Vifj = V|n or V|l, Voux = 1.5V (Note 6) 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 4) 

TEST CONDITIONS 

RH 

(NOTE 5) 

TYP 

MAX 

UNITS 

CAPACITANCE Ta = 25°C, f = 1 MHz 

input Capacitance 
(Note 7) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 7) 

Gout 

VoUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

■cc 

Vec = Max 

V|N = GND 

or Vec 

- 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vec = Max 

V|N = 3.4V 
(Note 8) 

- 


1.5 

mA 

Supply Current per 
Input per MHz 
(Note 9) 

ICCD 

Vec = Max, Outputs Open 
xOEAB = xOEBA = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


75 

120 

pA/ 

MHz 

Total Power Supply 
Current (Note 11) 

ic 

Vec = Max, Outputs Open 
fcp = 10MHz (xCLKBA) 

50% Duty Cycle 
xOEAB = xOEBA = GND 

One Bit Toggling 

f| = 5MHz, 50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

0.8 

1.7 

(Note 10) 

mA 



V|n = 3.4V 

V|N = GND 

■ 

1.3 

3.2 

(Note 10) 

mA 



Vec = Max, Outputs Open 
fCP = 10MHz (xCLKBA) 

50% Duty Cycle 
xOEAB = xOEBA = GND 

16 Bits Toggling 

f| = 2.5MHz, 50% Duty Cycle 

V|N = Vcc 

V|N = GND 

- 

3.8 

6.5 

(Note 10) 

mA 



V|n = 3.4V 

V|N = GND 


8.3 

22.0 

(Note 10) 

mA 






























































CD74FCT16652T, CD74FCT162652T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 12) 
TEST 

CONDITIONS 

T 

AT 

CT 

DT 

UNITS 

■Xll 

MAX 

■Bl 

MAX 


MAX 

(NOTE 13) 

MIN 

MAX 

Propagation Delay 

Bus to Bus 

IPLH, 

IPHL 

Cl = 50pF 

Rl = 5000 

m 

■ 

2.0 

6.3 

1.5 

1 

1.5 

i 

ns 

Output Enable Time 
xOEAB or xOEBA to Bus 

IPZH, 

tpZL 

m 

14.0 

mi 

9.8 

1.5 

7.8 

1.5 


ns 

Output Disable Time 
(Note 14) 

xOEAB or xOEBA to Bus 

IPHZ, 

tpLZ 

H 

1 


6.3 

1.5 

6.3 

1.5 

1 

ns 

Propagation Delay 

Clock to Bus 

IPLH, 

IPHL 

H 


2.0 

6.3 

1.5 


1.5 

i 

ns 

Propagation Delay 
xSBA or xSAB to Bus 

IPLH, 

IPHL 

H 

11.0 

H 

i 

1.5 

6.2 

1.5 

5.0 

ns 

Setup Time HIGH or 

LOW, Bus to Clock 

isu 

H 

- 


- 

2.0 

- 

nmm 

- 

ns 

Hold Time HIGH or 

LOW, Bus to Clock 

tH 

m 

- 

1.5 

- 

1.5 

- 

1.0 

- 

ns 

Clock Pulse Width 

HIGH or LOW (Note 14) 

tw 

m 

- 

mu 

- 

5.0 


3.0 

- 

ns 

Output Skew (Note 15) 

*SK(0) 

- 

1^1 

- 


- 


- 


ns 


NOTES: 

4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

5. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. This parameter is determined by device characterization but is not production tested. 

8. Per TTL driven input (Vin = 3.4V): all other inputs at V^c of GND. 

9. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

10. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

11. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc + 'cCD (1cp/2 + f|N|) 

'CC = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V||m = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

12. See test circuit and wave forms. 

13. Minimum limits are guaranteed but not tested on Propagation Delays. 

14. This parameter is guaranteed but not production tested. 

15. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 











































































CD74FCT16652T, CD74FCT162652T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLz, tpzL Closed 

tPHZ. tpZH. tpLH. tpHL Opsn 

DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut the 
Pulse Generator. 


16. Pulse Generator for All Pulses: Rate S1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 5. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



FIGURE 6. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE?. PULSE WIDTH 


CONTROL INPUT 


ENABLE 


OUTPUT SWITCH 
NORMALLY LOW CLOSED -SV 



OUTPUT SWITCH 
NORMALLY HIGH OPEN 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 


*PLH *PHL| 


1*PLH |‘PHL 


FIGURE 8. ENABLE AND DISABLE TIMING 


FIGURE 9. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT16623T, 

CD74FCT162823T 


December 1996 Fast CMOS 18-Bit Registers 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16823T 

- High Output Drive: Iqh = -32mA; Iql = 64mA 

- Power Off Disable Outputs Permit "Live Insertion” 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 250C 

• CD74FCT162823T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 


Description 

T hese de vices are 18-bit wide registers with clock enable 
(xCLKEN) and clear (xCLR) controls that make these 
devices especially suitable for parity bus interfacing in high- 
performance systems. The devices can be operated as two 
9-bit registers or one 18-bit register using the control inputs. 
Signal pins are arranged in a flow-through organization for 
ease of layout and hysteresis is designed into all inputs to 
improve noise margin. 

The CD74FCT16823T output buffers are designed with a 
Power-Off disable function allowing "live insertion" of boards 
when the devices are used as backplane drives. 

The CD74FCT162823T has 124mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. piia Number 4189 2 

Copyright © Harris Corporation 1996 


Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

{°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16823ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16823ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16823BTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16823BTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16823CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16823CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16823DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16823DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16823ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16823ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162823ATMT 

-40 to 85 

56 Ld TSSOP 

IVI56.240-P 

CD74FCT162823ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162823BTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162823BTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162823CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162823CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162823DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162823DTSM 

-40 to 85 

56 Ld SSOP 

IVI56.300-P 

CD74FCT162823ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162823ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 
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CD74FCT16823T, CD74FCT162823T 



NOTES: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Doni Care 

Z = High Impedance 
T = LOW-to-HIGH Transition 

2. Output level before indicated steady-state input conditions were established. 


Pin Descriptions 


DESCRIPTION 


XDX 

Data Inputs 

XCLK 

Clock Inputs 

xCLKEN 

Clock Enable Inputs (Active LOW) 

xClr 

Asynchronous Clear Inputs (Active LOW) 

xSE 

Output Enable Inputs (Active LOW) 

xQx 

Three-State Outputs 
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Absolute Maximum Ratings 


CD74FCT16823T, CD74FCT1628237 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) OjA (°C/W) 

DC Output Current..120mA tSSOP Package. 85 

Operating Conditions MSS’umTSnTsmpelatu., ; i'.:: !. ™50«0 

Operating Temperature Range...-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings' may causa permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 

NOTE: 

3. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 4) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 

Input LOW Voltage 

V|L 

Guaranteed Logic LOW Level 

Input HIGH Current 

•iH 

Standard Input, Vcc = Max 

< 

z 

II 

< 

o 

o 

Input HIGH Current 

•iH 

Standard I/O, Vcc = Max 

< 

z 

II 

< 

o 

o 

Input HIGH Current 

•iH 

Bus Hold Input (Note 7) 

Vcc = Max 

< 

z 

II 

< 

o 

o 

Input HIGH Current 

•iH 

Bus Hold I/O (Note 7) 

Vcc = Max 

< 

z 

II 

o 

Input LOW Current 

•iL 

Standard Input, Vcc = Min 

V|n = GND 

Input LOW Current 

•iL 

Standard I/O, Vcc = Min 

V|n = GND 

Input LOW Current 

•iL 

Bus Hold Input (Note 7) 

Vcc ~ Min 

V|N = GND 

Input LOW Current 

•iL 

Bus Hold I/O (Note 7) 

Vqq = Min 

V|N = GND 

Bus Hold 

•bhh. 

Bus Hold Input (Note 7) 

V|N = 2.0V 

Sustain Current 

X 

CO 

Vcc “ Min 

V|N = 0.8V 

High Impedance 

•OZH 

Vcc = Max 

Vqut = 2.7V 

Output Current 
(Three-State) (Note 8) 

•OZL 

Vcc = Max 

Vqut = 0.5V 

Clamp Diode Voltage 

V|K 

Vcc ~ Min, l||v| = -18mA 



Vcc = Max (Note 6), Vqut = GND 


Vcc = Max (Note 6). Vqut = 2.5V 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


CD74FCT16823T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage Vqh Vcc = Min, V|n = V|h or Vjl Iqh = -3.0mA 

Iqh = -15.0mA 
•oh = -32.0mA 


•oL = 64mA 


Output LOW Voltage 


Power Down Disable 


Vcc = Min, V|N = V|n or V|l 


Vcc = V|M or Vqut ^ '^■SV 
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CD74FCT16823T, CD74FCT162823T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 4) 

TEST CONDITIONS 

— 

(NOTE 5) 

TYP 

MAX 

UNITS 

CD74FCT162823T, CD74FCT162H823T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 

Output HIGH Voltage 

VOH 

Vcc = Min, V|N = V|H or V|l 

Iqh = -24.0mA 

2.4 

3.3 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or V|l 

Iql = 24mA 

- 

0.3 

0.55 

V 

Output LOW Current 

•ODL 

Vcc = 5V, V|N = V|H or V|L, Vqut = ^ -5^ (Note 6) 

60 

115 

150 

mA 

Output HIGH Current 

•ODH 

Vcc = 5V, V|N = V|H or V|l, Vout = 1 -SV (Note 6) 

-60 

-115 

-150 

mA 

CAPACITANCE Ta = 250C, f = 1 MHz 

Input Capacitance 
(Note 9) 

C|N 

< 

z 

II 

o 

< 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 9) 

Gout 

Vqut = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

Ice 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|N = 3.4V 
(Note 10) 

- 


1.5 

mA 

Supply Current per 
Input per MHz 
(Note 11) 

•eeo 

Vcc = Max, Outputs Open 
xQE = xCLKEN = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


75 

120 

pA/ 

MHz 

Total Power Supply 
Current (Note 13) 

le 

Vcc = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
xOE = xClKEN = GND 
f| = 5MHz 

One Bit Toggling 

V|N = Vcc 

V|N = GND 

• 

0.8 

2.7 

mA 



V|N = 3.4V 

V|N = GND 

" 

1.3 

3.2 

mA 



Vcc “ Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
XOE = xCLKEN = GND 

18 Bits Toggling 

f| = 2.5MHz, 50% Duty Cycle 

VlN = Vcc 

V|N = GND 

- 

4.2 

7.1 

(Note 12) 

mA 



V|N = 3.4V 

V|N = GND 

• 

9.2 

22.1 

(Note 12) 

mA 


Switching Specifications Over Operating Range 





AT 

BT 



(NOTE 14) 
TEST 

(NOTE 

15) 


(NOTE 

15) 

PARAMETER 

SYMBOL 

CONDITIONS 

mm 

MAX 

mm 

Propagation Delay 
xCLK to xQx 

IPLH- 

tpHL 

Cl = 50pF 

Rl = 500Q 

1.5 

10.0 

1.5 



Cl = 300 pF 
(Note 16) 

Rl = 5000 

1.5 

20.0 

1.5 

Propagation Delay 
xCLR to xQx 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

14.0 

1.5 

Output Enable Time 
x( 5E to xQx 

tpZH- 

tpZL 

Cl = 50pF 

Rl = 5000 

1.5 

12.0 

1.5 



Cl = 300pF 
(Note 16) 

Rl = 5000 

1.5 

23.0 

1.5 



1.5 

5.0 

1.5 

1.5 

8.5 

1.5 

1.5 

5.0 

1.5 

1.5 

4.8 

1.5 

1.5 

10.0 

1.5 


MAX UNITS 


ns 
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CD74FCT16823T, CD74FCT162823T 


Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYMBOL 

(NOTE 14) 

TEST 

CONDITIONS 

AT 

BT 

CT 

DT 

ET 

UNITS 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

Output Disable Time 
(Note 17) 
xOE to xQx 

1PHZ> 

tpLZ 

Cl = 5pF 
(Note 16) 

Rl = 50012 

1.5 

■ 

1.5 

6.5 

1.5 

6.2 

1.5 

5.0 

1.5 

■ 

ns 

Cl = 50pF 

Rl = 5000 

1.5 

8.0 

1.5 


1.5 

6.5 

1.5 

5.0 

1.5 

4.0 

ns 

Setup Time HIGH or 
LOW, xDx to xCLK 

isu 

Cl = 50pF 

Rl = 5000 

4.0 

■ 

3.0 

* 

3.0 

■ 

3.0 

- 

1.5 

- 

ns 

Hold Time HIGH or 
LOW, xDx to xCLK 

tH 

Cl = 50pF 

Rl = 5000 

2.0 

- 

1.5 

- 

1.5 

- 

1.5 

- 

■ 

- 

ns 

Setup Time HiGH or 
LOW, xCLKEN to 
xCLK 

tsu 

Cl = 50pF 

Rl = 5000 

4.0 

1 

3.0 

1 

3.0 

1 

3.0 

1 

2.5 

■ 

ns 

Hold Time HIGH or 
LOW, xCLKEN to 
xCLK 

tH 

Cl = 50pF 

Rl = 5000 


1 

0 

1 

0 

1 

0 

1 

0 

■ 

ns 

xCLK Pulse Width 
HIGH or LOW 
(Note 16) 

tw 

Cl = 50pF 

Rl = 5000 

■ 

1 


1 


1 

6.0 

1 

3.0 

■ 

ns 

^■i 

tw 

Cl = 50pF 

Rl = 5000 

6.0 

- 

6.0 

- 

6.0 

- 

6.0 

- 


■ 

ns 

Recovery Time 
(Note 16) 
xCLR to xCLK 

tREM 

Cl = 50pF 

Rl = 5000 

11 ^^ 

■ 


■ 

■ 

■ 

6.0 

■ 

3.0 

■ 

ns 

Output Skew 
(Note 17) 

tSK(O) 

Cl = 50pF 

Rl = 5000 

■ 

0.5 

■ 


■ 


■ 

0.5 

■ 

0.5 

ns 


NOTES: 

4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 


5. Typical values are at Vqc = 5.0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc or GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

13. ic = Iquiescent + liNPUTS + Idynamic 

•c = icc + Alee DhNt + leeo (fep/2 + f|N|) 
lee = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16823T, CD74FCT162823T 


Test Circuits and Waveforms 



SWITCH POSITION 


tpLz> tpzL Closed 

tpHZ. tpZH. tPLH- *PHL Open 

DEFINITIONS: 

= Load capacitance, includes jig and probe capacitance. 
Rx = Termination resistance, should be equal to Zqut of ffi® 
Pulse Generator. 


18. Pulse Generator for All Pulses: Rate < 1 .OMHz; ZouT ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 



LOW-HIQH-LOW 

PULSE 


HIQH-LOW-HIGH 

PULSE 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURE 3. PULSE WIDTH 


CONTROL INPUT 


ENABLE DISABLE 

> a ^ -ov 

‘PZL ■*-^1 *PLZ *•—^1 


OUTPUT SWITCH\^„, 
NORMALLY LOW CLOSED -VI-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


SAME PHASE 
INPUT TRANSITION 


tpLH *PHL I 


OPPOSITE PHASE 
INPUT TRANSITION 



Iplh |•PI1L 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT16827T, 

CD74FCT162827T 


December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16827T 

- High Output Drive: Iqh = -32mA; ioL = 64mA 

- Power Off Disable Outputs Permit "Live insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 250C 

• CD74FCT162827T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V, Ta = 25°C 

Description 

These devices are 20-bit wide bus drivers designed to pro¬ 
vide buffering and high-performance bus interfacing for wide 
data/address paths or busses with parity. Two pair of nanded 
output enabie controls allow the devices to be operated as 
two 10-bit buffers or as one 20-bit buffer. Signal pins are 
arranged in a flow-through organization for ease of layout 
and hysteresis is designed into all inputs to improve noise 
margin. 

The CD74FCT16827T output buffers are designed with a 
Power-Off disable function allowing "live insertion" of boards 
when the devices are used as backplane drives. 

The CD74FCT162827T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


Fast CMOS 20-Bit Buffers 


Ordering Information 


PART NUMBER 


CD74FCT16827ETSM 


TEMP. 

RANGE 

(“C) 

PACKAGE 

PKG. 

NO. 

-40 to 85 

56LdTSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reei. 


CAUTION; These devices are sensitive to eiectrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4190.1 
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CD74FCT16827T, CD74FCT162827T 


Functional Block Diagram 



TO 9 OTHER CHANNELS TO 9 OTHER CHANNELS 


TRUTH TABLE (NOTE 1) 


INPUTS 

OUTPUTS 

xOEi 

xOE2 

X^X 

XYX 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


NOTE; 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

X^X 

Output Enable Inputs (Active LOW) 

xAx 

Data Inputs 

xYx 

Three-State Outputs 
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CD74FCT16827T, CD74FCT162827T 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 


Thermal Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

TSSOP Package. 85 

SSOP Package. 70 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses atmve those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification is not Implied. 

NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 

Electrical Specifications 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 

MAX 

UNITS 

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 

Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 


- 

- 

V 

Input LOW Voltage 

V|L 

Guaranteed Logic LOW Level 

- 

- 

0.8 

V 

Input HIGH Current 

)|H 

Standard Input, Vcc = 

o 

o 

> 

II 

z 

> 

- 

- 

1 

pA 

Input HIGH Current 

>IH 

Standard I/O, Vcc = 

o 

o 

> 

II 

z 

> 

- 

- 

1 

pA 

Input HIGH Current 

l|H 

Bus Hold Input (Note 6) 

Vcc = 

o 

o 

> 

II 

z 

> 

- 

- 

±100 

pA 

Input HIGH Current 

l|H 

Bus Hold I/O (Note 6) 

Vcc = 

< 

z 

II 

< 

o 

o 

- 

- 

±100 

pA 

Input LOW Current 

l|L 

Standard Input, Vcc = Min 

V|N = GND 

- 

■ 

-1 

pA 

Input LOW Current 

l|L 

Standard I/O, Vcc = Min 

V|n = GND 

- 

- 

-1 

pA 

Input LOW Current 

•iL 

Bus Hold Input (Note 6) 

Vcc “ Min 

V|N = GND 

- 

■ 

±100 

pA 

Input LOW Current 

l|L 

Bus Hold I/O (Note 6) 

Vcc “ Min 

V|N = GND 

- 

- 

±100 

pA 

Bus Hold 

Sustain Current 

iSHH 

Bus Hold Input (Note 6) 

Vcc ~ Min 

V|N = 2.0V 

-50 

- 

- 

pA 

•bhl 

V|N = 0.8V 

50 

- 

- 

pA 

High impedance 
Output Current 
(Three-State) (Note 7) 

•OZH 

Vcc = Max 

Vqut = 2.7V 

- 

- 

1 

pA 

>OZL 

Vcc = Max 

Vqut = 0.5V 

- 

- 

-1 

pA 

Clamp Diode Voltage 

V|K 

Vcc “ Min, l|ts| = -18mA 

- 

-0.7 

-1.2 

V 

Short Circuit Current 

Iqs 

Vcc “ Max (Note 5), Votrr = GND 

-80 

-140 

-200 

mA 

Output Drive Current 

•o 

Vcc ” Max (Note 5), Vqut “ 2.5V 

-50 

' 

-180 

mA 

























































































































CD74FCT16827T, CD74FCT162827T 


Electrical Specifications (Continued) 




(NOTE 3) 


(NOTE 4) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


CD74FCT16827T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage Vqh Vcc = Min, V|n = V|h or V|l 


Iqh = -3.0mA 

2.5 

3.5 

Iqh = -15.0mA 

evi 

3.5 

Iqh = -32.0mA 

2.0 

3.0 


Output LOW Voltage 


Power Down Disable 


Vql Vcc= Min, V|n = V|h orV|L 


lOFF Vcc = OV. V|N or Vqut ^ 4.5V 


lOL = 64mA 



CD74FCT162827T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Current 


Output HIGH Current 


CAPACITANCE Ta = 2 Hz 


Input Capacitance 
(Note 8) 


Output Capacitance 
(Note 8) 



Vcc = Min, V|N = V|H or V|i_ I Iqh = -24.0mA 


Vcc = Min, ViN = V|H or V|l I Iql = 24mA 


Vcc = 5V, V|N = V|H or V|L, VouT = 1 -SV (Note 5) 


Vcc = 5V, V|N = V|H or V|l, Vqijt = 1 -SV (Note 5) 


Gout Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 11) 


Total Power Supply 
Current (Note 12) 



Vcc = Max 


Alec Vcc = Max 


IcCD Vcc = Max , Outputs Open 
0E1 =OE2 = GND 
One Bit Toggling 
50% Duty Cycle 


V|N = GND 

or Vcc 


V|N = 3.4V 
(Note 9) 


V|N = Vcc 
V|N = GND 



Vcc = Max, Outputs Open V|n = Vcc 
fcp = I^Hz, 50% Duty Cycle V|n = GND 

OE1 = OE2 = GND - 

f| = 5MHz V|N = 3.4V 

One Bit Toggling V|n = GND 


Vcc = Max, Outputs Open V|n = Vcc 
fcp = 10MHz V|n = GND 

50% Du^Cycle - 

OE1 = OE2 = GND V|n = 3.4V 

8 Bits Toggling V|n = GND 

f| = 2.5MHz, 50% Duty Cycle 






6 

PF 

8 

pF 


0.1 

500 

pA 

0.5 

2.5 

mA 

60 

100 

pA/ 

MHz 

0.6 

1.5 

(Note 11) 

mA 

0.9 

2.3 

(Note 11) 

mA 

3.0 

5.5 

(Note 11) 

mA 

8.0 

20.5 

(Note 11) 

mA 
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CD74FCT16827T, CD74FCT162827T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 13) 

TEST 

CONDITIONS 

AT 

BT 

CT 

DT 

ET 

UNITS 


MAX 


MAX 

(NOTE 

14) 

MIN 

MAX 


MAX 


MAX 

Propagation Delay 
xAxtOxYx 

IPLH, 

tpHL 

Cl = 50pF 

Rl = 500Q 

1.5 

8.0 

1.5 

gj 

1.5 

H 

1.5 

3.8 

1.5 

3.2 

ns 

Cl = 300pF 
(Note 15) 

Rl = 5000 

1.5 

15.0 

1.5 

13.0 

1.5 

10.0 

1.5 

1 

1.5 

1 

ns 

Output Enable Time 
xOEx to xYx 

tpZH, 

IPZL 

Cl = 50pF 

Rl = 5000 

1.5 

12.0 

1.5 

8.0 

1.5 

■ 

1.5 

1 

1.5 

4.8 

ns 

Cl = 300pF 
(Note 15) 

Rl = 5000 

1.5 

23.0 

1.5 

15.0 

1.5 

14.0 

1.5 

9.0 

1.5 

9.0 

ns 

Output Disable Time 
(Note 15) 

OEn to Yfg 

tpHZ, 

fpLZ 

Cl = 5pF 

Rl = 5000 

1.5 

9.0 

1.5 

■ 

1.5 

■ 

1.5 

■ 

1.5 

4.0 

ns 

Cl = 50pF 

Rl = 5000 

1.5 


1.5 


1.5 

ig 

1.5 

Q 

1.5 


ns 

Output Skew 
(Note 16) 

1SK(0) 

■ 

^^11 

■ 

mg 

■ 

g 

■ 


■ 

g 

ns 


NOTES; 

3. For conditions shown as Max or Min, use appropriate vaiue specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vqc = 5.0V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. Pins with Bus Hold are identified in the pin description. 

7. This specification does not apply to bi-directional functionalities with Bus Hold. 

8. This parameter is determined by device characterization but is not production tested. 

9. Per TTL driven input {V|n = 3.4V): all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

12. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + '^h'^T + 'cCD (^Cp/2 + f|N|) 

Iqc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Cjock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. See test circuit and wave forms. 

14. Minimum limits are guaranteed but not tested on Propagation Delays. 

15. This parameter is guaranteed but not production tested. 

16. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT16827T, CD74FCT162827T 


Test Circuits and Waveforms 

Vcc 



NOTE: 

17. Pulse Generator for All Pulses: Rate S1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

RGURE1. TEST CIRCUIT 


ENABLE DISABLE 



SWITCH POSITION 


TEST 

SWITCH 

tpLZ. IPZL 

Closed 

tPHZ. tpZH. IPLH. tpHL 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, shouid be equal to Zqut the 
Pulse Generator. 



FIGURE 3. PROPAGATION DELAY 
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CD74FCT16841T, 
CD74FCT162841T 


December 1996 


Fast CMOS 20-Bit Transparent Latches 


Features 

• These Devices are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on Aii inputs 

• CD74FCT16841T 

• High Output Drive: ioH = -32mA; ioL = 64mA 

- Power Off Disabie Outputs Permit "Live Insertion" 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25°C 

• CD74FCT162841T 

• Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical Vqlp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25®C 


Pinouts 

CD74FCT16841T, CD74FCT162841T 
(SSOP, TSSOP) 

TOP VIEW 


lOE E 


H iLE 

iQi H 


H 1D1 

iQ2 [I 


El 1D2 

GND 


^ GND 

1Q3 ^ 


H IDs 

1Q4 [£ 


sg 1D4 



El ''cc 

1Q5 ^ 


El 1®5 

iQs [9 



1Q7 Qo 


El 1°7 

GND 


^ GND 

iQs d 


H iDs 

1Q9 [13 


El 1D9 

1Q10 ^ 


El 1D10 

2Q1 Qi 


El 2D1 

2Q2 Ql 


El 2 O 2 

2Q3 Qt 


El 2D3 

GND QS 


^ GND 

2Q4 ^ 


H 2D4 

2Qs 


H 2D5 

2Q6 | 2 i 


H 2D6 

Vcc H 


H Vcc 

2Q7 |S 


El 2D7 

2Q8 jS 


^ 2D8 

GND jS 


^ GND 

2 Qg 


El 2D9 

2Q10 


El 2D10 



E] 21-E 


Description 

Harris’ CD74FCT16841T and CD74FCT162841T are pro¬ 
duced in an advanced 0.8 micron CMOS technology, achiev¬ 
ing industry leading speed grades. 

These devices are 20-bit wide transparent latches designed 
to provide temporary storage of data and can be used as I/O 
ports, memory address latches, and bus drivers. The Output 
Enable and Latch Enable controls allow the devices to be 
operated as two 10-bit latches or one 20-bit latch. Signal 
pins are arranged in a flow-through organization for ease of 
layout and hysteresis is designed into all inputs to improve 
noise margin. 

The output buffers are especially designed for driving high- 
capacitance loads and low impedance backplanes and 
include a Power-Off Disable function allowing “live insertion" 
of boards when the devices are used as backplane drivers. 

The CD74FCT162841T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications.. 


Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16841ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16841ATSM 

,-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16841BTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16841BTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16841CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16841CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162841ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162841ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162841BTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162841BTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162841CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162841CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16841DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16841DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16841ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16841ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162841DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162841DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162841ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162841ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 

Copyright © Harris Corporation 1996 e < < n 
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CD74FCT16841T, CD74FCT162841T 
Functional Block Diagram 




TRUTH TABLE (NOTE 1) 


1 INPUTS 

OUTPUTS 

XDX 

xLE 

XOE 

xQx 

H 

H 

L 

H 

L 

H 

L 

L 

X 

L 

L 

Q 

(Note 2) 

X 

X 

H 

Z 


NOTES: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

Z = High Impedance 

2. Output level before the xLE HIGH-to-LOW Transition 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

xDx 

Data Inputs 

xLE 

Latch Enable input (Active LOW) 

xOE 

Output Enabie Input (Active LOW) 

xQx 

Three-State Outputs 
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Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) 0j/V (°C/W) 

DC Output Current.120mA TSSOP Package. 85 

Operating Conditions MS-n’^toTemperaturs.'..™ o<>c 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not impiied. 

NOTE: 

3. Oja Is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 


PARAMETER 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range. Ta = -40°C to 85°C. Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 


High Impedance 
Output Current 


V|H 

Guaranteed Logic HIGH Level 

V|L 

Guaranteed Logic LOW Level 

l|H 

Vcc = Max 

< 

z 

II 

< 

o 

o 

l|L 

Vcc “ Min 

V|N = GND 

'OZH 

Vcc = Max 

Vqut = 2.7V 

loZL 

Vcc = Max 

VoUT = 0.5V 

V|K 

Vcc “ Min, l||s| = -18mA 

'os 

Vcc = Max (Note 6), Vour - GND 

•o 

Vcc “ Max (Note 6), Vout = 2.5V 




Clamp Diode Voltage 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 


CD74FCT16841T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Output HIGH Voltage Vqh I Vcc = Min, Vin = V|h or Vjl 


lOH = -3.0mA 


lOH = -15.0mA 


Iqh = -32.0mA 


lOL = 64mA 


Output LOW Voltage I Vql Vcc = Min, V|n = V|h or Vil 


Power Down Disable I Iqff Vcc = OV, V|n or Vqut ^ '^•SV 


CD74FCT162841T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Output HIGH Voltage I Vqh I Vcc “ Min, V|n = V|n or Vjl I Iqh = -24.0mA I 2.4 I 3.3 


Output LOW Voltage Vql Vcc = Min, V|n = V|h or Vil loL = 24mA - 0.3 0.55 


Output LOW Current Iqdl Vcc = 5V, V|n = V|h or V|l, Vqut = 1 ^V (Note 6) 60 115 150 


Output HIGH Current Iqdh Vcc = 5V, V||m = V|h or V,l, Vqut = 1 .5V (Note 6) -60 -115 -150 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C||g V|n = OV 

(Note 7) 


5-112 






































































































































CD74FCT16841T, CD74FCT162841T 


Electrical Specifications (Continued) 


(NOTE 4) 

TEST CONDITIONS 


Output Capacitance CouT Vqut = OV 
(Note 7) 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 

icc 

Supply Current per 
Input at TTL HIGH 

Alee 

Supply Current per 
Input per MHz 
(Note 9) 

■cCD 

Total Power Supply 
Current (Note 11) 

ic 


OE = GND, LE = Vcc 
One Input Toggling 
50% Duty Cycle 


Vcc = Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
OE = GND; LE = Vcc 
f| = 5MH2 
One Bit Toggling 


Vcc = Max, Outputs Open 
^ = 10MHz, 50% Duty Cycle 
OE = GND; LE = Vcc 
Eight Bits Toggling 
f| = 2.5MHz, 50% Duty Cycle 


Switching Specifications Over Operating Range 


AT 


V|N = GND 
or Vcc 


V|N = 3.4V 
(Note 8) 


V|N = Vcc 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 


V|N = Vcc 
V|N = GND 


V|N = 3.4V 
V|N = GND 



(NOTE 5) 

TYP 

MAX 

UNITS 

5.5 

8 

PF 


0.1 

10 

M 

0.5 

2.5 

mA 

0.15 

0.25 

mA/ 

MHz 

1.7 

4.0 

(Note 10) 

mA 

2.0 

5.0 

(Note 10) 

mA 

3.2 

6.5 

(Note 10) 

mA 

5.2 

14.5 

(Note 10) 

mA 


TEST 

PARAMETER SYMBOL CONDITIONS 


Propagation Delay I tpLH, |Cl = 50pF 1.5 


(NOTE 12) (NOTE (NOTE (NOTE (NOTE (NOTE 

TEST 13) 13) 13) 13) 13) 

ONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX UNITS 


xDx to xQx 
(LE = HIGH) 


tpHL IRl ~ 5000 


1.5 6.5 1.5 5.5 1.5 


1.5 3.4 ns 


Propagation Delay tpLH, Cl = 50pF 1.5 12.0 1.5 8.0 1.5 6.4 1.5 


xLE to xQx 


tpHL I ~ 5000 


I 


Cl = 300pF 1.5 13.0 1.5 13.0 1.5 13.0 1.5 13.0 1.5 7.5 ns 

(Note 14) 

Rl = 5000 


II 


1.5 3.7 ns 


I 


Cl = 30pF 1.5 16.0 1.5 15.5 1.5 15.0 1.5 8.0 1.5 7.5 ns 

(Note 14) 

Rl = 5000 


Output Enable Time tp 2 H, Cl = 50pF 1.5 11.5 1.5 8.0 1.5 6.5 1.5 4.8 1.5 ns 

xOE to xGx ^PZL ~ 5000 

Cl = 300pF 1.5 23.0 1.5 14.0 1.5 12.0 1.5 9.0 1.5 ns 

(Note 15) 

Rl = 5000 


Output Disable Time tpnz. Cl = 5pF 
(Note 14) tpLz (Note 14) 

xOE to xQx = 5000 
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Switching Specifications Over Operating Range (Continued) 


PARAMETER 

SYMBOL 

(NOTE 12) 
TEST 

CONDITIONS 

AT 

BT 

CT 

DT 

ET 

UNITS 


MAX 


MAX 


MAX 


MAX 

111 

MAX 

Setup Time HIGH or 
LOW, xDxtoxLE 

tsu 

Cu = 50pF 

R|, = 5000 

2.5 

- 

2.5 

- 

2.5 

- 

1.0 

- 

1.0 

- 

ns 

Hold Time HIGH or 
LOW, xDx to xLE 

tH 

2.5 

- 

2.5 

- 

2.5 

■ 

1.0 

- 

1.0 

- 

ns 

xLE Pulse Width 

HIGH (Note 14) 

tw 

H 

■ 

H 

■ 


■ 

m 

■ 

g| 

■ 

ns 

Output Skew 
(Note 15) 

1SK(0) 

■ 


■ 

^1^ 

■ 

g 

■ 

g 

■ 


ns 


NOTES: 


4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

5. Typical values are at Vqc = 5.0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. This parameter is determined by device characterization but is not production tested. 

8. Per TTL driven input (Vin » 3.4V); all other inputs at \/cq or GND. 

9. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

10. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

11. ic = Iquiescent + liNPUTS + Idynamic 

•c = Icc + Alee DhNj + IccD (^CP^ + ^|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

•cCD * Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

12. See test circuit and wave forms. 

13. Minimum limits are guaranteed but not tested on Propagation Delays. 

14. This parameter is guaranteed but not production tested. 

15. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 

Vcc 



NOTE; 

16. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 50fl; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

<PLZ. tPZL 

<PHZ. tPZH. <PLH. tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

Cl, = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut of the 
Pulse Generator. 


tsu tH 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


OCK ENABLE, ETC. | tsu | | 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


CONTROL INPUT 


ENABLE 


OUTPUT SWITCH \ 
NORMALLY LOW CLOSED ^t.SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



T^Vol 
o3v ''oh 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


SAME PHASE 
INPUT TRANSITION 


tPLH tpHL I 


ItpLH |tpHL 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT16952T, 

CD74FCT162952T 


December 1996 Fast CMOS 16-Bit Registered Transceivers 


Features 

• Advanced 0.6 micron CMOS Technology 

• These Devices Are High-speed, Low Power Devices 
with High Current Drive 

• Vcc = 5V±10% 

• Hysteresis on All Inputs 

• CD74FCT16952T 

- High Output Drive: ioH = -32mA; ioi, = 64mA 

- Power Off Disabie Outputs Permit “Live insertion” 

- Typical Vqlp (Output Ground Bounce) < 1.0V at 
Vcc = 5V,Ta = 25°C 

• CD74FCT162952T 

- Balanced Output Drivers: ±24mA 

- Reduced System Switching Noise 

- Typical VoLP (Output Ground Bounce) < 0.6V at 
Vcc = 5V, Ta = 25®C 


Description 

These devices are 16-bit registered transceivers organized 
with two sets of eight D-type latches with separate input and 
output controls for each set. For dat a flow from A-to-B, for 
example, the A-to-B Enable (xCEAB) input must be LOW in 
order to enter data from xAx- The data present on the A port 
will be clocked on the B regis ter when xCLKAB toggles from 
LOW-to-HIGH. The xOEAB control performs the output 
enable function on the B port. Control of data from B-to-A is 
similar, but uses the xCEBA, xCLKBA, and xOEBA inputs. 
By connecting the control pins of the two independent trans¬ 
ceivers together, a full 16-bit operation can be achieved. The 
output buffers are designed with a Power-Off disable allow¬ 
ing “live insertion” of boards when used as backplane drivers. 

The CD74FCT16952T output buffers are designed with a 
Power-Off disable allowing “live insertion” of boards when 
used as backplane drivers. 

The CD74FCT162952T has ±24mA balanced output drivers. 
It is designed with current limiting resistors at its outputs to 
control the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for external termi¬ 
nating resistors for most interface applications. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. pUg fvjurnber 4191.1 

Copyright © Harris Corporation 1996 
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Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(“C) 

PACKAGE 

PKG. 

NO. 

CD74FCT16952ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16952ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16952TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16952TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16952CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16952CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16952DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16952DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT16952ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT16952ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162952ATMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162952ATSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162952TMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162952TSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162952CTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162952CTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162952DTMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162952DTSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 

CD74FCT162952ETMT 

-40 to 85 

56 Ld TSSOP 

M56.240-P 

CD74FCT162952ETSM 

-40 to 85 

56 Ld SSOP 

M56.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 





CD74FCT16952T, CD74FCT162952T 


Pinout 


CD74FCT16952T, CD74FCT162952T 


(SSOP, TSSOP) 



TOP VIEW 


i5eSB U 

KJ 

^ ,5EbA 

iCLKAB [£ 


^ tCLKBA 

iCeab ^ 


^ iCeIA 

GND Q 


^ GND 

lAfl (T 


H 1B0 

lAi [? 


13 1B1 

Vcc H 


H Vcc 

1A2 Q 


^ 1B2 

1A3 ^ 


^ 1B3 

1A4 02 


U 1B4 

GND 


^ GND 

lAs Ol 


D 1B5 

iA6 [13 


3 iBs 

1 A 7 [i4 


«] 1B7 

2A0 01 


^ 2B0 

2A1 01 


13 2B1 

2A2 Oz 


^ 2B2 

GNO 


^ GND 

2A3 0 ! 


^ 2B3 

2A4 1 ^ 


^ 2B4 

2As Hi 


U 2B5 

Vcc H 


^ Vcc 

2A6 ^ 


^ 2B6 

2A7 [m 


^ 2B7 

GNO |2S 


^ GND 

2^11^ 1^ 


^ 2^^ 

2CLKAB 


^ 2O-KBA 

20 HA 5 
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CD74FCT16952Z CD74FCT162952T 


Functional Block Diagram 



1. H = High Voltage Level 
L = Low Voltage Level 

X = Don't Care or Irrelevant 
t = LOW-to-HIGH Transition 
Z = High Impedance 

2. A-to-B data flo w shown. B-to-A flow control is the same, except 
using xCEBA, xCLKBA, and 

xSeba. 

3. Level of B before the indicated steady-state input conditions were 
established. 


xCLKAB 


xCLKBA 



DESCRIPTION 


A-to-B Output Enable Input 
(Active LOW) 


B-to-A Output Enable Input 
(Active LOW) 


A-to-B Clock Enable Input (Active LOW) 


B-to-A Clock Enable Input (Active LOW) 


A-to-B Clock Input 


B-to-A Clock Input 


A-to-B Data Inputs or B-to-A 
Three-State Outputs 


B-to-A Data Inputs or A-to-B 
Three-State Outputs 
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Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thertnal Resistance (Typical, Note 4) 0j/\ (°C/W) 

DC Output Current.120mA tSSOP Package. 85 

operatitig Conditions ..™ o-o 

Operating Temperature Range...-40®C to 85«C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/O Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 

NOTE; 

4. Oja is measured with the component mounted on an evaluation PC txiard in free air. 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 4) 

DC Output Current.120mA TSSOP Package. 

Operating Conditions MfvfmirrrTSon. 


Electrical Specifications 


PARAMETER 


(NOTE 5) 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vqc 1% 


Input HIGH Voltage 

V|H 

Guaranteed Logic HIGH Level 

Input LOW Voltage 

V|L 

Guaranteed Logic LOW Level 

Input HIGH Current 

l|H 

Standard Input, Vcc = Max 

< 

z 

II 

o 

Input HIGH Current 

>IH 

Standard I/O, Vcc = Max 

< 

z 

II 

< 

8 

Input HIGH Current 

l|H 

Bus Hold Input (Note 8) 

Vcc * Max 

< 

z 

II 

< 

o 

o 

Input HIGH Current 

•iH 

Bus Hold I/O (Note 8) 

Vcc = Max 

V|N = Vcc 

Input LOW Current 

l|L 

Standard Input, Vcc = Min 

V|N = GND 

Input LOW Current 

l|L 

Standard I/O, Vcc == Min 

V|N = GND 

Input LOW Current 

l|L 

Bus Hold Input (Note 8) 

Vcc = Min 

Vin = GND 

Input LOW Current 

l|L 

Bus Hold I/O (Note 8) 

Vcc = Min 

V|n = GND 

Bus Hold 

Sustain Current 

■bhh 

Bus Hold Input (Note 8) 

Vcc ~ Min 

V|N = 2.0V 

•bhl 

V|n = 0.8V 

High Impedance Out- 

•ozh 

Vcc = Max 

VouT = 2.7V 

|jul Cuti^iil 

State) (Note 10) 

lOZL 

Vcc = Max 

Vqut = 0-5V 

Clamp Diode Voltage 

V|K 

Vcc ~ Min, l|^ = -18mA 


Short Circuit Current 


Output Drive Current 


Input Hysteresis 



Vcc = Max (Note 7), Vqut = GND 


Vcc = Max (Note 7), Vqut = 2.5V 
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Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTES) 

TEST CONDITIONS 

mi 

(NOTE 6) 

TYP 

MAX 

UNITS 

CD74FCT16952T OUTPUT DRIVE SPECIRCATIONS Over the Operating Range 

Output HIGH Voltage 

VoH 

Vcc = Min, ViN = V|H or Vjl 

•oh = -3.0mA 

2.5 

3.5 

- 

V 




Iqh = -15.0mA 

2.4 

3.5 

- 

V 


•oh 


-32.0mA 



Output LOW Voltage 1 Vql I Vcc = Min, V|n = Vjh or V|l I Iql = 64mA 


Power Down Disable I Iqff I ^cc = OV, V|n or Vqut ^ 4.5V 



0.55 

V 

±100 

jiA 


CD74FCT162952T OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output HIGH Voltage 

VoH 

Vcc = Min, V||M = V|H or V|l 

•oh = -24.0mA 

2.4 

3.3 

- 

V 

Output LOW Voltage 

VoL 

Vcc = Min, V|N = V|h or V|l 

•OL = 24mA 

- 

0.3 

0.55 

V 

Output LOW Current 

•ODL 

Vcc = 5V, V|N = V,H or V|L, Vqut = 1 -SV (Note 7) 

60 

115 

150 

mA 

Output HIGH Current 

•ODH 

Vcc = 5V, V|N = V|H or V|L. Vqut = 1 -SV (Note 7) 

-60 

-115 

-150 

mA 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance 
(Note 10) 

C|N 

> 

O 

II 

z 

> 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 10) 

CouT 

VoUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

•cc 

Vcc = Max 

V|N = GND 

or Vcc 

■ 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|N = 3.4V 
(Note 11) 

- 


1.5 

mA 

Supply Current per 
Input per MHz 
(Note 12) 

•cCD 

Vcc = Max, Outputs Open 
xOEAB or xOEBA = GND 

One Input Toggling 

50% Duty Cycle 

ViN = Vcc 

V|N = GND 


75 

120 

pA/ 

MHz 

Total Power Supply 
Current (Note 14) 

•c 

Vcc = Max, Outputs Open 
fcp = 10MHz (xCLKAB) 

50% Duty Cycle 
xCEaB = xCEAB = GND 
xCE6A = Vcc 

One Bit Toggling, f| = 5MHz 

V|N = Vcc 

V|N = GND 

- 

0.8 

1.7 

(Note 13) 

mA 



V|N = 3.4V 

V|N = GND 

■ 

1.3 

3.2 

(Note 13) 

mA 



Vcc = Max, Outputs Open 
fcp = 10MHz (xCLKAB) 

50% Duty Cycle 
xOEAB = xCEAB = GND 
xCEBA = Vcc 

16 Bits Toggling, f( = 2.5MHz 
50% Duty Cycle 

V|N = Vcc 

V|N = GND 

■ - 

3.8 

6.5 

(Note 13) 

mA 



ViN = 3.4V 

ViN = GND 


8.3 

20.5 

(Note 13) 

mA 
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Switching Specifications Over Operating Range 



NOTES; 

5. For conditions shown as Max or Min, use appropriate value specified under Eiectrical Characteristics for the applicable device type. 

6. Typical values are at Mqq = 5.0V, 25°C ambient and maximum loading, except as noted. 

7. Not more than one output should be shorted at one time. Duration of the test shouid not exceed one second. 

8. Pins with Bus Hold are identified in the pin description. 

9. This specification does not apply to bi-directional functionalities with Bus Hold. 

10. This parameter is determined by device characterization but is not production tested. 

11. Per TTL driven input (V|n = 3.4V); all other inputs at Vcc or GND. 

12. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

13. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

14. Ic = IqUIESCENT + 'inputs + 'dynamic 

'c = 'cc ^'cc Dh^T + 'cCD (fcp/2 + f|N|) 

'cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

'cCD = l^ynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

15. See test circuit and wave forms. 

16. Minimum limits are guaranteed but not tested on Propagation Delays. 

17. This parameter is guaranteed but not production tested. 

18. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Test Circuits and Waveforms 

Vcc 



NOTE: 

19. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

RGURE1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

C|. = Load capacitance, Includes jig and probe capacitance. 
Rj - Termination resistance, should be equal to Zqut 
P ulse Generator. 





FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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Data Sheets 

CD74FCT162Q244T Fast, Low Noise CMOS 16-Bit Buffer/Line Driver. 6-3 

CD74FCT162Q245T Fast CMOS 16-Bit Bidirectionai Transceiver. 6-8 

CD74FCT162Q373T Fast CMOS 16-Bit Transparent Latch. 6-14 

CD74FCT162Q374T Fast CMOS 16-Bit Register (Three-State). 6-20 
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HAFIR'S CD74FCT162Q244T 

SEMICONDUCTOR "" ■ » ■ 


PRELIMINARY 

December 1996 FSSt 


Features 

• Advanced 0.6 micron CMOS Technology 

• Vcc = 5V±10% 

• Balanced Output Drivers: ±12mA 

• Output Impedance 35Q (Typical) 

• Typical Vqlp (Output Ground Bounce) < 0.5V at 
Vcc = 5V,Ta = 250C 

• Bus Hold Retains Last Active Bus State During 
Three-State 

• Hysteresis on All Inputs 


Pinout 


Vcc \Z 
2^0 [I 
2^1 d 

GND Ro 


GND Ql 
3Y2 01 
3 Y 3 0! 
Vcc 0® 
4 Y 0 0! 
4 Y 1 d 

GND IzT 


CD74FCT162Q244T 
(SSOP, TSSOP) 
TOP VIEW 


3 1 A 0 

^ 1A1 
^ GNO 
3 1A2 
^ 1A3 
H Vcc 
^ 2A0 
^ 2 A 1 
^ GND 

H 2A2 
^ 2A3 
^ 3A0 
H 3A1 
^ GND 
^ 3A2 
^ 3A3 
13 Vcc 
^ 4A0 
H 4A1 

^ GND 

H 4 A 2 
^ 4A3 


Fast, Low Noise CMOS 16-Bit Buffer/Line Driver 


Description 

The CD74FCT162Q244T is a non-inverting 16-bit buffer/line 
driver designed for bus interface applications where low 
noise operation is essential. 

The CD74FCT162Q244T is designed with current limiting 
resistors at its outputs to control the output edge rate result¬ 
ing in lower ground bounce and undershoot. This device fea- 
[).5Vat g typical output impedance of 350, eliminating the 

need for external terminating resistors for most bus interface 
luring applications. This noise suppression benefit is designated by 

the letter "Q" (for quiet) in the part number. 

The CD74FCT162Q244T also features "Bus Hold" which 
retains the input's last state whenever the input goes to high- 

_ impedance preventing "floating" inputs and eliminating the 

need for pullup/down resistors. 

This high-speed, low power device also features a flow¬ 
through organization for ease of board layout. These devices 
are designed with three-state controls to operate in a Quad- 
Nibble, Dual-Byte, or a single 16-bit word mode. 


Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT162Q244TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q244ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q244CTIVIT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q244DTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q244ETMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q244TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q244ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q244CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q244DTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q244ETSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


CAUTION; These devices are sensitive to eiectrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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CD74FCT162Q44T 


Functional Block Diagram 



NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
NC = No Change 
Z = High Impedance 

Pin Descriptions 


PIN NAME 

DESCRIPTION 


Three-State Output Enable Inputs (Active LOW) 

xAx 

Inputs (Note 2) 

xYx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 


NOTE: 

2. For the CD74FCT162Q244T, these pins have “Bus Hold". All oth¬ 
er pins are standard, outputs, or I/Os. 
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Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 


Thermal Information 

Thermal Resistance (Typical, Note 3) 6jA (°CA/V) 

TSSOP Package. 94 

Operating Conditions t.. 

” Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification Is not Implied. 

NOTE: 

3. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5 0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Input HIGH Current 

l|H 

standard Input 

Vcc = Max 

Input HIGH Current 

>IH 

Bus Hold Input (Note 7) 

Vcc = Max 

Input LOW Current 

l|L 

Standard Input 

Vcc “ Min 

Input LOW Current 

l|L 

Bus Hold Input (Note 7) 

Vcc “ Min 

Bus Hold 

•bhh 

Bus Hold Input (Note 7) 

Sustain Current 

Ibhl 

< 

o 

o 

II 

3 

High Impedance 

•OZH 

Vcc = Max I 



Vcc = Max 


Vcc “ Min, l|f\| = -18mA 


Vcc ~ Max (Note 6), Vqut = 2.5V 


(Three-State) (Note 9) 


Clamp Diode Voltage 


Output Drive Current 


Input Hysteresis 


OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Vcc = 5V, V|N = V|H or V|l, 
VouT= ■i-5V(Note6) 


Vcc = 5V, V|N = V|H or V|l, 
VoUT='i-5V(Note6) 


Vcc = Min, V|N = V|h or V|l 


Vcc = Min, V|N = V(H or V|l 


V|N = Vcc 


V|N = Vcc 


V|N = GND 


V|n = GND 


V|n = 2.0V 


V|n = 0.8V 


VoUT = VcC 


Vout=gnd 


Output LOW Current 


Output HIGH Current 


Output HIGH Voltage 


Output LOW Voltage 


CAPACITANCE Ta = 25°C, f = 1 MHz 


Input Capacitance C|n V|n = OV 

(Note 9) 


Output Capacitance Cqut Vout = OV 
(Note 9) 


POWER SUPPLY SPECIFICATIONS 



lOH = -12.0mA 


•OL= 12.0mA 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 



Vcc = Max 


Vcc = Max 


V,N = GND 

or Vcc 


V|N = 3.4V 
(Note 10) 
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CD74FCT162Q44T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 4) 

TEST CONDITIONS 

MIN 

(NOTE 5) 

TYP 

MAX 

UNITS 

Supply Current per 
Input per MHz 
(Note 11) 

'CCD 

Vcc = Max, Outputs Open 
xOE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


60 

100 

pA/ 

MHz 

Total Power Supply 
Current (Note 13) 

'c 

Vcc = Max, Outputs Open 
fl = 10MHz, 50% Duty Cycle 
xOE = GND 

One Bit Toggling 

VlN = Vcc 

V|N = GND 

■ 

0.6 

1.5 

(Note 12) 

mA 

V|n = 3.4V 

Vin = GND 

■ 

.9 

2.3 

(Note 12) 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz 

50% Duty Cycle 
x?3e = gnd 

18 Bits Toggling 

V|N = Vcc 

V|N = GND 

- 

2.4 

4.5 

(Note 12) 

mA 

V|N = 3.4V 

V|N = GND 


6.4 

16.5 

(Note 12) 

mA 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 14) 

TEST 

CONDITIONS 

T 

AT 

CT 

DT 

ET 

UNITS 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

(NOTE 

15) 

MIN 

MAX 

Propagation Delay 
xAx to xYx 

*PLH, 

tpHL 

Cl = 50pF 

Rl = 5000 

1.5 

6.5 

1.5 

4.8 

1.5 

4.1 

1.5 

3.8 

1.5 

3.2 

ns 

Output Enable Time 
xOEtoxAxorxYx 

tpZH, 

'PZL 

1.5 

8.0 

1.5 

6.2 

1.5 

5.8 

1.5 

4.8 

1.5 

B 

ns 

Output Disable Time 
(Note 16) 

x5e to xAx or xYx 

*PHZ, 

tpLZ 

1.5 

1 

1.5 

5.6 

1.5 

5.2 

1.5 

4.0 

1.5 

■ 

ns 

Output Skew 
(Note 17) 

*SK(0) 

■ 

1^^ 

HI 

g 

■ 

11 ^^ 

■ 

0.5 

■ 

0.5 

ns 


NOTES: 


4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

5. Typical values are at Vcc = 5 0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test shouid not exceed one second. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities witti Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V): aii other inputs at Vcc o'" GND. 

11. This parameter is not directly testable, but is derived for use in Totai Power Supply Calculations. 

12. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

13. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc DhNj + 'cCD (fCP/2 + f|N|) 

'cc = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (Vin = 3.4V) 

□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and ail frequencies are in megahertz. 

14. See test circuit and wave forms. 


15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 




































































































CD74FCT162Q44T 


Test Circuits and Waveforms 


Vcc 



SWITCH POSITION 


TEST 

SWITCH 

fpLZ. fPZL 

Closed 

fpHZ. fpZH. *PLH. tPHL 

Open 


DEFINITIONS: 

C|^ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to ZouT of fhs 
Pulse Generator. 


NOTE: 

18. Pulse Generator for All Pulses: Rate s 1 .OMHz; Zqui ^ 500; 
tf, tr< 2.5ns. 

FIGURE 1. TEST CIRCUIT 




FIGURE 2. ENABLE AND DISABLE TIMING 


FIGURE 3. PROPAGATION DELAY 







CD74FCT162Q245T 

Fast CMOS 16-Bit Bidirectional Transceiver 


^ HARRIS 

SEMICONDUCTOR 

PRELIMINARY 

December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• Balanced Output Drivers: ±12mA 

• Output Impedance 350 (Typical) 

• Typical Vqlp (Output Ground Bounce) < 0.5V at 
Vcc = 5V,Ta = 25®C 

• Bus Hold Retains Last Active Bus State During 
Three-State 


• Hysteresis on All Inputs 

Pinout 



CD74FCT162Q245T 



(SSOP, TSSOP) 



TOP VIEW 


1DIR [T 

VJ 

^ i5e 

lBo [2 


3 1A0 

lBl [3 


^ 1^1 

GND |7 


^ GND 

102 [5 



103 [? 


1A3 

Vcc [7 


U Vcc 

104 [¥ 



iBs [9 


^ 1A5 

GND Qo 


^ GND 

iBe Qi 


H lAe 

iB/ 01 


H 1A7 

200 01 


^ 2A0 

2 Bi 01 


H 2A1 

GND 01 


^ GND 

202 0® 


H 2A2 

2B3 Oz 


^ 2A3 

Vcc 01 


m Vcc 

2B4 01 


n 2A4 

2B5 


H 2A5 

GND 


^ GND 

2B6 [2 


H 2A6 

2B7 n 


H 2A7 

2DIR 


^ 2^ 


Description 

The CD74FCT162Q245T is a 16-bit bidirectional transceiver 
designed for asynchronous two-way communication 
between data buses. The direction control input pin (xOIH) 
determines the direction of data fiow through the bidirec- 
tionai transceiver. The Direction and Output Enable controls 
are designed to operate these devices as either two inde¬ 
pendent 8-bit transceivers or one 16-bit transceiver. The out¬ 
put enable (^) input, when HIGH, disables both A and B 
ports by placing them in HiGH Z condition. 

The CD74FCT162Q245T is designed with current iimiting 
resistors at its outputs to controi the output edge rate result¬ 
ing in lower ground bounce and undershoot. This device fea¬ 
tures a typical output impedance of 350, eliminating the 
need for externai terminating resistors for most bus interface 
applications. This noise suppression benefit is designated by 
the ietter "Q" (for quiet) in the part number. 

The CD74FCT162Q245T also features "Bus Hold" which 
retains the input's iast state whenever the input goes to high- 
impedance preventing “fioating” inputs and eiiminating the 
need for puiiup/down resistors. 


Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(®C) 

PACKAGE 

PKG. 

NO. 

CD74FCT162Q245TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q245ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q245CTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q245DTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q245ETMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q245TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q245ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q245CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q245DTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q245ETSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. pUg |\Jum|}er 4277 

Copyright ©Harris Corporation 1996 
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CD74FCT162Q245T 



PIN NAME 

DESCRIPTION 


Three-State Output Enable Inputs (Active LOW) 

XDIR 

Direction Control Input 

xAx 

Side A Inputs or Three-State Outputs (Note 2) 

XBX 

Side B Inputs or Three-State Outputs (Note 2) 

GND 

Ground 

Vcc 

Power 


2. For the CD74FCT162Q245T, these pins have “Bus Hold”. All oth 
er pins are standard, outputs, or I/Os. 























CD74FCT162Q245T 


Absolute Maximum Ratings 


DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 

Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vqc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 


Thermai Information 

Thermal Resistance (Typical, Note 3) 0jA (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


CAUTION: SIrosses above those listed In “Absolute Maximunt Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the operational sections of this specification Is not implied. 

NOTE: 

3. 9ja is measured with the component mounted on an evaiuation PC board in free air. 


Eiectricai Specifications 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 



TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 9) 


Clamp Diode Voltage 


Output Drive Current 


Input Hysteresis 



Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Standard Input 
Vcc = Max 


Bus Hold Input (Note 7) 
Vcc = Max 


Standard Input 
Vcc ~ Min 


Bus Hold Input (Note 7) 
Vcc = Min 


Bus Hold Input (Note 7) 
Vcc = Min 


Vcc = Max I Vqut = Vcc 


Vcc “ Max VouT “ GND 


Vcc ~ Min, l|^ = -18mA 


Vcc “ Max (Note 6), Vout = 2.5V 


ViN = Vcc 


V|N = Vcc 


V|N = GND 


V|N = GND 


V|N = 2.0V 

-50 

V|N = 0.8V 

50 


OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output LOW Current 


Output HIGH Current 


Output HIGH Voltage 


Output LOW Voltage 


'ODL Vcc = 5V, V|N = V|h or Vjl, 
Vqut = ^ -SV (Note 6) 


Vcc = 5V, V|N = V|H or V|l, 
VoUT='>-5V(Note6) 


Vcc = Min, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 



•oH =-12.0mA 


IOL= 12mA 


























































































































CD74FCT162Q245T 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 4) 

TEST CONDITIONS 

■I 

(NOTE 5) 

TYP 

MAX 

UNITS 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 9) 

C|N 

V|N = 0V 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 9) 

Cqut 

VOUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Suppiy Current 

■cc 

Vcc = Max 

V|N = GND 

or Vcc 

- 

0.1 

500 

pA 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V|N = 3.4V 
(Note 10) 

- 

0.5 

1.5 

mA 

Supply Current per 
Input per MHz 
(Note 11) 

leeo 

Vcc = Max, Outputs Open 
xOE = xDIR = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vee 

V|N = GND 


60 

100 

|xA/ 

MHz 

Total Power Supply 
Current (Note 13) 

le 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xOE= xDIR = GND 

One Bit Toggling 

V|N = Vee 

V|N = GND 

- 


1.5 

(Note 12) 

mA 



V|N = 3.4V 

V|N = GND 

- 

0.9 

2.3 

(Note 12) 

mA 



Vcc = Max, Outputs Open 
f| = 2.5MHz 

50% Duty Cycle 
xSE = xDIR = GND 

16 Bits Toggling 

V|N = Vee 

V|N = GND 

1^1 

2.4 

4.5 

(Note 12) 

mA 



V|N = 3.4V 

V|n = GND 

- 

6.4 

16.5 

(Note 12) 

mA 































































CD74FCT162Q245T 


Switching Specifications Over Operating Range 


(NOTE 14) 
TEST 

SYMBOL CONDITIONS 



Propagation Delay tp^n, 
A to B, B to A IpHL 


Output Enable Time tp 2 H, 
xOE to A or B tpzL 


Output Disable Time tpmz, 
(Note 17) tpL 2 

xOE to A or B 


Output Enable Time tpzn, 
xDIR to A or B tpzL 
(Note 16) 


Output Disable Time tpHz, 
xDIR to A or B tpi 7 
(Note 16) 


Output Skew(17) tsK(O) 


Cl = 50pF 

Rl = soon 




1.5 

4.1 

1.5 

1.5 

5.8 

1.5 

1.5 

4.8 

1.5 

1.5 

5.8 

1.5 

1.5 

4.8 

1.5 



4. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

5. Typical values are at Vcc = 5.0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n *= 3.4V): all other inputs at Vcc o*' ®ND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

13. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + A'ce '^h'^T + 'cCD (fcp/2 + f|N|) 

'cc = Quiescent Current 

A'ce = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nf = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and alt frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.. 
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CD74FCT162Q44T 


Test Circuits and Waveforms 

Vcc 



NOTE: 

18. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 50£2; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 
tpL2. tpZL 

tpHZ. tpZH. tpLH. tpHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|_ = Load capacitance, Includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to ZouT of the 
Pulse Generator. 


CONTROL INPUT 


OUTPUT SWITCH 
NORMALLY LOW CLOSED-VI-Sv 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 



FIGURE 2. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 3. PROPAGATION DELAY 
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Shifts™® CD74FCT162Q373T 


ADVANCE INFORMATION 

December 1996 


Features 

• Advanced 0.6 micron CMOS Technology 

• Vcc = 5V±10% 

• Balanced Output Drivers: ±12mA 

• Output Impedance 350 (Typical) 

• Typical VoLP (Output Ground Bounce) < 0.5V at 
Vcc = 5V,Ta = 250C 

• Bus Hold Retains Last Active Bus State During 
Three-State 

• Hysteresis on All Inputs 


Pinout 


lOE U 

100 |T 

101 [a 
QNO [7 

102 [T 
,03 [6 
Vcc E 

104 [8 

105 [7 
GND Ho 


GND 

2 0 2 [il 

203 |i 7 

Vcc {iB 

204 [19 

2 0 5 

GND (21 


CD74FCT162Q373T 
(SSOP, TSSOP) 
TOP VIEW 


a 

^ 1 D 0 
H 1 D 1 

^ GND 
g 1 D 2 
1 D 3 
«| Vcc 

3 1°4 

«I IDs 


Fast CMOS 16-Bit Transparent Latch 


Description 

The CD74FCT162Q373T is a 16-bit transparent latch 
designed with three-state outputs and are intended for bus 
oriented applications. The Output Enable and Latch Enable 
controls are organized to operate as two 8-bit latches or one 
16-bit latch. When Latch Enable (LE) is HIGH, the flip-flops 
appear transparent to the data. The data that meets the set¬ 
up time when LE is LOW is latched. When OE is HIGH, the 
bus output is in the high impedance state. 

The CD74FCT162Q373T is designed with current limiting 
resistors at its outputs to control the output edge rate result¬ 
ing in lower ground bounce and undershoot. This device fea¬ 
tures a typical output impedance of 350 eliminating the need 
for external terminating resistors for most bus interface appli¬ 
cations. This noise suppression benefit is designaated by 
the letter “0” (for quiet) in the part number. 

The CD74FCT162Q373T has “Bus Hold” which retains the 
input’s last state whenever the input goes to high-impedance 
preventing “floating” inputs and eliminating the need for pull- 
up/down resistors. 

Ordering information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT162Q373TMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q373ATMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q373CTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q373DTMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q373ETMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT162Q373TSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q373ATSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q373CTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q373DTSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT162Q373ETSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


CAUTION; These devices are sensitive to electrostatic discharge. Users shouid foiiow proper 1C Handiing Procedures. 

Copyright ©Harris Corporation 1996 _ 
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CD74FCT162Q373T 



TRUTH TABLE (NOTE 1) 


INPUTS 


XOE 


OUTPUTS 


xOx 


H 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


PIN NAME 

DESCRIPTION 

xOE 

Output Enable Inputs (Active LOW) 

XLE 

Latch Enable Inputs (Active HIGH) 

xDx 

Inputs (Note 2) 

xOx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 


NOTE: 

2. For the CD74FCT162Q373T, these pins have “Bus Hold” 
All other pins are standard, outputs, or i/Os. 
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CD74FCT162Q373T 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) 0jA (°C/W) 

DC Output Current.120mA TSSOP Package. 94 

Operating condiuons M . 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Mqq Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operationat sections of this specification is not impiied. 

NOTE: 

3. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 




TYP 

MAX 

UNITS 



DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 9) 


Clamp Diode Voltage 


Output Drive Current 


Input Hysteresis 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 



Standard Input 

Vcc = Max 

o 

o 

> 

II 

z 

> 

Bus Hold Input (Note 7) 

Vcc = Max 

o 

o 

> 

II 

z 

> 

Standard Input 

Vcc ~ Min 

V|N = GND 

Bus Hold Input (Note 7) 

Vcc “ Min 

V|n = GND 

Bus Hold Input (Note 7) 

Vcc ~ Min 

V|n = 2.0V 

V|N = 0.8V 

Vcc = Max 

VoUT = 2.7V 

Vcc = Max 

VoUT = 0-5V 

Vcc = Min, l|N = -18mA 


Vcc ~ (Note 6), VouT = 2.5V 


OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output LOW Current 


Output HIGH Current 


Iqdl Vcc = 5V, V|N = V|h or V|L, 
VoUT = 1-5V(Note6) 


Vcc = 5V, V|N = V|H or V|l, 
VoUT=1-5V(Note6) 


Output HIGH Voltage 

VOH 

Vcc = Min, V|N = V|h or V|l 

Output LOW Voltage 

Vql 

Vcc = Min, V|N = V|H or V|l 
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CD74FCT162Q373T 


Electrical Specifications (Continued) 


CAPACITANCE Ta = 25°C. f = 1 MHz 


C|N V|N = OV 


(NOTE 4) 

TEST CONDITIONS 


(NOTE 5) 

MIN TYP MAX UNITS 


Input Capacitance 
(Note 9) 


Output Capacitance 
(Note 9) 


CouT Vqut = OV 


POWER SUPPLY SPECIFICATIONS 


•cc Vcc = Max 


Quiescent Power 
Supply Current 


Supply Current per 
Input at TTL HIGH 


Supply Current per 
Input per MHz 
(Note 11) 


Total Power Supply 
Current (Note 13) 


Alec Vec = Max 


ICCD 



Vec = Max, Outputs Open 
xQE = GND. xI-E = Vcc 
One Bit Toggling 
50% Duty Cycle 


Vec = Max, Outputs Open 
fl^OMHz, 50% Duty Cycle 
xOE = GND.xLE = Vcc 
One Bit Toggling 


Vec = Max, Outputs Open 
f( = 2.5MHz 
50% Duty Cycle 
xQE = GND, xLE = Vec 
16 Bits Toggling 


ViN = GND 

orVee 


V|N = 3.4V 
(Note 10) 


V|N = Vec 
V|N = GND 


V|N = Vec 
V|N = GND 


V|N = 3.4V 
ViN = GND 


V|N = Vec 
V|N = GND 


V|N = 3.4V 
V|N = GND 



6 

pF 

8 

pF 


500 

pA 

1.5 

mA 

100 

pA/ 

MHz 

1.5 

(Note 12) 

mA 

2.3 

(Note 12) 

mA 

5.5 

(Note 12) 

mA 

16.5 

(Note 12) 

mA 
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CD74FCT162Q373T 


Switching Specifications Over Operating Range 


PARAMETER 

SYMBOL 

(NOTE 14) 
TEST 

CONDITIONS 

T 

t_?!_ 

CT 

DT 

ET 

UNITS 


MAX 


MAX 


MAX 


MAX 


MAX 

Propagation Delay 
xDx to xOx 

IPLH, 

IPHL 

Cl = 50 pF 

RL = 500fl 

1.5 

8.0 

1.5 

5.2 

1.5 


1.5 

3.8 

1.5 


ns 

Propagation Delay 
xLE to xOx 

fl 

H 

13.0 


8.5 


5.5 

1.5 

B 

1.5 


ns 

Output Enable Time 
xOI to xOx 

tpZH, 

IPZL 

1.5 

12.0 

1.5 

6.5 

1.5 

5.5 

1.5 

4.8 

1.5 

4.8 

ns 

Output Disable Time 
(Note 16) 
xOE to xOx 

IPHZ, 

tpLZ 

1.5 

1 

1.5 

5.5 

1.5 

5.0 

1.5 


1.5 

■ 

ns 

Setup Time HIGH 
or LOW, xDx to xf-E 

isu 

2.0 

- 

2.0 

■ 


■ 

1.5 

- 

1.0 

- 

ns 

Hold Time HIGH 
or LOW, xDx to xl-E 

tH 

1.5 

- 

1.5 


1.5 

- 

1.0 

- 

1.0 

- 

ns 

xLE Pulse Width 
HIGH (Note 16) 

tw 

mi 

■ 

5.0 

- 

5.0 1 

_1 

- 

3.0 

B 

mu 

B 

ns 

Output Skew 
(Note 17) 

1SK(0) 

■ 

1 ^^ 

■ 


■ 

0.5 

■ 


■ 

H^jj 

ns 


NOTES: 

4. For conditions shown as Max or Min, use appropriate vaiue specified under Electricai Specifications for the appiicable device type. 

5. Typicai values are at Vqc = 5.0V, 25°C ambient and maximum loading. 

6. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

7. Pins with Bus Hold are identified in the pin description. 

8. This specification does not apply to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V); all other inputs at S/qq or GND. 

11. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

12. Values for these conditions are examples of the l^c formula. These limits are guaranteed but not tested. 

13. Ic = Iquiescent + 'inputs + 'dynamic 

'c = 'cc + ^'cc Dh'^T + 'cCD (1cp/2 + f|N|) 

'CC = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 


15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 


















































































CD74FCT162Q373T 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


-✓0-7.OV 

[5000 



^DUTI-^ 


J 

◄ 

J 

L . 


SOpF 

Cl: 


NOTE; 

18. Pulse Generator for All Pulses; Rate ^ 1 .OMHz; Zqui ^ 500; 
tf, tf s 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

tpLZ. tpZL 

tpHZ. *PZH. tPLH. tpHL 


SWITCH 

Closed 

Open 


DEFINITIONS; 

Cl = Load capacitance, includes jig and probe capacitance. 
Rt = Termination resistance, should be equal to Zqut the 
Pulse Generator. 


tsu tR 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


OCK ENABLE, ETC. dUbT | tsu | JlH^j 
FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


CONTROL INPUT 


ENABLE 

V- 

ipzlH—►! 


.3 5Y 

OUTPUT SWITChX 
NORMALLY LOW CLOSED ■'rl-SV 


OUTPUT SWITCH X, 
NORMALLY HIGH OPEN 



- ...I r—ov I ^ 

FIGURE 4. ENABLE AND DISABLE TIMING 


TT''™- 

oiav ''oh 

^>-ov 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


SAME PHASE 
INPUT TRANSITION 


tpLH tpHL I 


l*PLH |‘PHL 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 5. PROPAGATION DELAY 
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CD74FCT162Q374T 


ADVANCE INFORMATION 

December 1996 


Fast CMOS 16-Bit Register (Three-State) 


Features 

• Advanced 0.6 micron CMOS Technology 

• Vcc = 5V±10% 

• Balanced Output Drivers: ±12mA 

• Output Impedance 350 (Typical) 

• Typical VoLP (Output Ground Bounce) < 0.5V at 
Vcc = 5V, Ta = 25®C 

• Bus Hold Retains Last Active Bus State During 
Three-State 

• Hysteresis on All Inputs 


Pinout 


lOE jT 

100 H 

101 [3 
GND [7 

102 [5 

103 [6 
Vcc d 

104 d 

105 d 
GND Ho 


GND 

202 Qe 

203 d 

Vcc El 

204 d 

205 d 
GND |2i 


CD74FCT162Q374T 
(SSOP, TSSOP) 
TOP VIEW 


^ iCLK 
^ 1 D 0 

H 1 D 1 

45| GND 


^ GND 

H 2 D 6 
H 2 D 7 
^ 2 CI-K 


Description 

The CD74FCT162Q374T is a 16-bit octal register designed 
with 16 D-type flip-flops with a buffered common clock and 
three-state outputs. The Output Enable (x^) and clock 
(xCLK) controls are organized to operate as two 8-bit regis¬ 
ters or one 16-bit register. When SE is HIGH, the outputs 
are in the high impedance state. Input data meeting the 
setup and hold time requirements of the D inputs is trans¬ 
ferred to the xOx outputs on the LOW-to-HIGH transition of 
the clock input. 

The CD74FCT162Q374T is designed with current limited 
resistors at its outputs to control the output edge rate result¬ 
ing in lower ground bounce and undershoot. This device fea¬ 
tures a typical output impedance of 35Q eliminating the need 
for external terminating resistors for most bus interface appli¬ 
cations. This noise suppression benefit is designaated by 
the letter “Q” (for quiet) in the part number. 

The CD74FCT162Q374T has “Bus Hold” which retains the 
input's last state whenever the input goes to high-impedance 
preventing “floating” inputs and eliminating the need for pull- 
up/down resistors 


Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) PACKAGE 

PKG. 

NO. 

CD74FCT162Q374TMT 

-40 to 85 48 Ld TSSOP 

M48.240-P 

CD74FCT162Q374ATMT 

-40 to 85 48 Ld TSSOP 

M48.240-P 

CD74FCT162Q374CTMT 

-40 to 85 48 Ld TSSOP 

M48.240-P 

CD74FCT162Q374DTMT 

-40 to 85 48 Ld TSSOP 

M48.240-P 

CD74FCT162Q374ETMT 

-4010 85 48 Ld TSSOP 

M48.240-P 

CD74FCT162Q374TSM 

-40 to 85 48 Ld SSOP 

M48.300-P 

CD74FCT162Q374ATSM 

-40 to 85 48 Ld SSOP 

M48.300-P 

CD74FCT162Q374CTSM 

-40 to 85 48 Ld SSOP 

M48.300-P 

CD74FCT162Q374DTSM 

-40 to 85 48 Ld SSOP 

M48.300-P 

CD74FCT162Q374ETSM 

-40 to 85 48 Ld SSOP 

M48.300-P 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 g 
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CD74FCT162Q374T 



TRUTH TABLE (NOTE 1) 


INPUTS 


XCLK 


FUNCTION x^X 


High-Z 


Load 

Register 


1. H = High Voitage Level 
L = Low Voltage Level 
X = Doni Care 
Z = High Impedance 
T = LOW-to-HIGH Transition 


OUTPUTS 


xOx 


z 


z 


PIN NAME 

DESCRIPTION 

xOE 

Three-State Output Enable Inputs (Active LOW) 

xCLK 

Clock Inputs 

xDx 

Inputs (Note 2) 

xOx 

Three-State Outputs 

QND 

Ground 

Vcc 

Power 


NOTE: 

2. For the CD74FCT162Q374T, these pins have “Bus Hold”. All 
other pins are standard, outputs, or I/Os. 
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CD74FCT162Q374T 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 3) 

DC Output Current..120mA TSSOP Package. 

Operating Conditions 


ejA(°c/w) 

94 

76 


® Maximum Junction Temperature.150°C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65®C to 150°C 


Suppiy Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Ou^uts and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 


3. 9ja is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 





(NOTE 4) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 5.0V ±10% 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input HIGH Current 


Input LOW Current 


Input LOW Current 


Bus Hold 
Sustain Current 


High Impedance 
Output Current 
(Three-State) (Note 9) 


Clamp Diode Voltage 


Output Drive Current 


Input Hysteresis 



Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Standard Input 
Vcc = Max 


Bus Hold Input (Note 7) 
Vcc = Max 


Standard Input 
Vcc ” Min 


Bus Hold Input (Note 7) 
Vcc “ Min 


Ibhh Bus Hold Input (Note 7) 

Ibhl Vcc = Min 


•oZH Vcc = Max 


bZL Vcc = Max 


V|K I Vcc ~ Min, l||s| = -18mA 


Vcc = Max (Note 6), Vom = 2.5V 


OUTPUT DRIVE SPECIFICATIONS Over the Operating Range 


Output LOW Current 




Output HIGH Current 


Output HIGH Voltage 


Output LOW Voltage 


DDL Vcc = 5V, V|N = V|H or V|l, 
VoUT=1-5V(Note6) 


>ODH Vcc = 5V, ViN = V|h or V|l, 
VoUT=1-5V(Note6) 


Vqh Vcc = Min, V|N = V|H or V|l 


Vql Vcc = Min, V|N = V|H or V|l 



V|N = Vcc 


V|N = Vcc 


V|N = GND 


Vin = GND 


Vin = 2.0V 


V|N = 0.8V 


Vout = 2.7V 


VquT = 0.5V 






















































































































CD74FCT162Q374T 


Electrical Specifications (Continued) 


PARAMETER 


CAPACITANCE Ta = 25°C, f = 1 MHz 


(NOTE 4) 

TEST CONDITIONS 


Input Capacitance 
(Note 9) 

C|N 

< 

z 

II 

o 

< 

Output Capacitance 
(Note 9) 

Gout 

'/out = OV 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vee = Max 

V|N = GND 

or Vee 

Supply Current per 
Input at TTL HIGH 

Alee 

Vcc = Max 

V,N = 3.4V 
(Note 10) 

Supply Current per 
Input per MHz 
(Note 1 1) 

'ecD 

Vee = Max, Outputs Open 
xOE = GND 

One Bit Toggling 

50% Duty Cycle 

ViN = Vee 

V|N = GND 

Total Power Supply 
Current (Note 13) 

le 

Vee = Max, Outputs Open 
fcp = 10MHz, 50% Duty Cycle 
)^ = GND 

f| = 5MHz, 50% Duty Cycle 

One Bit Toggling 

ViN = Vee 

V,N = GND 



V|N = 3.4V 

V|N = GND 



Vee = Max, Outputs Open 
fCP = 10MHz, 50% Duty Cycle 
)^ = GND 

16 Bits Toggling 
f| = 2.5MHz 

50% Duty Cycle 

V|N = Vee 

V|n = GND 



V|n=3.4V 

V|n = GND 


(NOTE 5) 

TYP MAX UNITS 


.5 6 pF 


5.5 8 pF 




0.1 

500 

pA 

0.5 

1.5 

mA 

60 

100 

pA/ 

MHz 

0.6 

1.5 

(Note 12) 

mA 

1.1 

3.0 

(Note 12) 

mA 

H 

5.5 

(Note 12) 

mA 

■ 

19.0 

(Note 12) 

mA 
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CD74FCT162Q374T 


Switching Specifications Over Operating Range 



NOTES: 

4. For conditions shown as Max or Min, use appropriate vaiue specified under Electricai Specifications for the applicabie device type. 

5. Typical vaiues are at Vcc = 5.0V, 25°C ambient and maximum loading. 

6 . Not more than one output should be shorted at one time. Duration of the test shouid not exceed one second. 

7. Pins with Bus Hold are identified in the pin description. 

8 . This specification does not appiy to bi-directional functionalities with Bus Hold. 

9. This parameter is determined by device characterization but is not production tested. 

10. Per TTL driven input (V|n = 3.4V); all other inputs at V^c or GND. 

11 . This parameter is not directly testable, but is derived for use in Totai Power Supply Calculations. 

12. Values for these conditions are examples of the Iqc formula. These limits are guaranteed but not tested. 

13. Ic = IquIESCENT + hNPUTS + 'dynamic 

■c = 'cc + A'cc DhNt + 'cCD (fcp^ + *|Nl) 

Ice = Quiescent Current 

Alee = Power Supply Current tor a TTL High Input (V|n = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

14. See test circuit and wave forms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT162Q374T 


Test Circuits and Waveforms 

Vcc 



^^7.0V 

SQoa 


NOTE: 

18. Pulse Generator for All Pulses; Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


tsu tH 


SWITCH POSITION 


TEST 
*PL2. tPZL 

tPHZ. <PZH. tPLH. tPHL 


SWITCH 

Closed 

Open 


DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of tho 
Pulse Generator. 


TIMING INPUT 


ASYNCHRONOUS .. — 

CONTROL -5 f- 

PRESET, CLEAR, ETC. /[N—— 

SYNCHRONOUS CONTROL mmmpm- 

CLOCKENABLE,ETC. tsu tH 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


CONTROL INPUT 


ENABLE DISABLE 

> w -0\ 

tpZL * ■! tPlZ ■* *1 


OUTPUT SWITCH V * 
NORMALLY LOW CLOSED-Xt-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN TT’ ®'' 


V.OV .. 

“I— VoL 

N 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 3. PULSE WIDTH 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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CMOS LOGI 


7 


3.3V FCT CMOS LOGIC 

PAGE 


Selection Guide. 7-2 

Data Sheets 

CD74FCT163240 Fast CMOS 3.3V 16-Bit Octal Buffer/Line Driver. 7-3 

CD74FCT163244 Fast CMOS 3.3V 16-Bit Buffer/Line Driver. 7-9 

CD74FCT163245 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver. 7-15 

CD74FCT163373 Fast CMOS 3.3V 16-Bit Transparent Latch. 7-21 

CD74FCT163374 Fast CMOS CMOS 3.3V 6-Bit Register (Three-State). 7-27 



3.3V FCT 















PART NUMBER 

DESCRIPTION 

SPEED GRADE (X) 

BLANK 

A 

CD74FCT163240 

Fast CMOS 3.3V 16-Bit Octal Butfer/Line 
Driver 

X 

■1 

CD74FCT163244 

Fast CMOS 3.3V 16-Bit 

Buffer/Line Driver 

X 

m 

CD74FCT163245 

Fast CMOS 3.3V 16-Bit 

Bidirectional Transceivers 

m 

m 

CD74FCT163373 

Fast CMOS 3.3V 16-Bit 

Transparent Latch 

X 

m 

CD74FCT163374 

Fast CMOS CMOS 3.3V 6-Bit Registers 
(Three-State) 

X 

m 




























SI CD74FCT163240 


December 1996 


Fast CMOS 3.3V 16-Bit Octal Buffer/Line Driver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Advanced Low Power CMOS Operation 

• Can Serve as a 5V to 3V Translator 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

- Compatible with LVC™ Class of Products 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Inputs Can Be Driven by 3.3V or 5V Devices 

• Multiple Center Pin and Distributed Vcc^^ND Pins 
Minimizing Switching Noise 

Ordering Information 


Description 

The CD74FCT163240 is an inverting 16-bit buffer/line driver 
designed for applications driving high-capacitance loads and 
low impedance backplanes. This high-speed, low power 
device offers bus/backplane interface capability and a flow¬ 
through organization for ease of board layout. This device is 
designed with three-state controls to operate in a Quad-Nib¬ 
ble, Dual-Byte, or a single 16-bit word mode. 


Pinout 


PART NUMBER 

TEMP. 

RANGE 

(«C) 

PKG. 

PACKAGE NO. 

CD74FCT163240AMT 

-40 to 85 

48 Ld TSSOP M48.240-P 

CD74FCT163240ASM 

-40 to 85 

48 Ld SSOP M48.300-P 

CD74FCT163240MT 

-40 to 85 

48 Ld TSSOP M48.240-P 

CD74FCT163240SM 

-40 to 85 

48 Ld SSOP M48.300-P 


NOTE; When ordering, use the entire part number. Add the suffix 96 
to obtain the varient in the tape and reel. 


i 6 E [7 

lYo [I 

lYi [3 
GND [4 
,Y2 [5 

1 V 3 [? 

Vcc H 
2 Y 0 [8 
2^1 ^ 
GND ITo 


GND |i5 

3 Y 2 m 

3Y3 E? 
Vcc 01 

4^0 0! 

4 Y 1 

GND jli 
4 Y 2 g 
4Y3 |S 

4OE p 


CD74FCT163240 
(SSOP, TSSOP) 
TOP VIEW 


^ 2 ^ 
43 1A0 

^ 1 A 1 
45| GND 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 
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CD74FCT163240 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA SSOP Package. 

Operating Conditions F^ckage_ ^ 

^ ^ Maximum Junction Temperature. 

Operating Temperature Range. ..-40°C to 85°C Maximum Storage Temperature Range. 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s). 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 

Outputs and D/0 Only..-0.5V to 7.0V 

CAUTION: Stresses above those listed In "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress 
of the device at these or any other conditions above those indicated in the operational sections of this specification Is not implied. 

NOTE; 

2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


Maximum Lead Temperature (Soldering 10s). 
(Lead Tips Only) 


ejA(°C/W) 

76 

94 

.150°C 

.-65°C to 150°C 
. 300OC 


only rating and operation 




(NOTE 3) 


(NOTE 4) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40“C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State) 
(Output Pins) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Vcc = Max 


Iqzl I Vcc = Max 


V|N = 5.5V 


V|N = Vcc 


V|N = GND 


V|N = GND 


VqUT = Vcc 


Vqut = GND 


V|K I Vcc = Min, l|(v( =-18mA 


•ODH I Vcc = 3-3V, V|N = V|n or V|l, Vq = 1.5V (Note 5) 


Iqdl I Vcc = 3-3V, V|N = V(n or V|l, Vq = 1.5V (Note 5) 


Vcc = Min, V|N = V|L| or V|L Iqh = 

•oh = -3mA 


Vcc = 3.0V, V|N = V|H or V|L I loH = -SinA 


Output LOW Voltage 



Vcc = Min, 

V|N = ViH orV|L 


lOH = -24mA 


IOL = 0.1mA 


Iql = 16mA 


•OL = 24mA 



'-5 























































































































CD74FCT163240 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

MIN 

(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

'os 

Vqc = (Note 5), VouT ” GND 

-60 

-85 

-240 

mA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1MHz 

Input Capacitance 
(Note 7) 

C|N 

> 

o 

II 

z 

> 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 7) 

COUT 

Vqut = ov 

- 

5.5 

8 

pF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

'cc 

Vec = Max 

V|N = GND 

or Vqc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alec 

Vec = Max 

V|N = VCC - 0.6V 
(Note 9) 

■ 

2.0 

30 

pA 

Dynamic Power 

Supply 
(Note 10) 

'cCD 

Vec = Max, Outputs Open 
x5E = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

\iAJ 

MHz 

Total Power Supply 
Current (Note 12) 

'c 

Vec = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xO^ = GND 

One Bit Toggling 

V|N = Vcc ■ 0-6V 
V|N = GND 

1 

jiiiiimii 

0.8 

mA 

Vcc = Max, Outputs Open 
f| = 2,5MHz, 50% Duty Cycle 
xSE=gnd 

16 Bits Toggling 

V|N = Vcc ■ 0 6V 
V|N = GND 


2.0 

3.3 

(Note 11) 

mA 

































































CD74FCT163240 


Switching Specifications Over Operating Range (note 13) 


PARAMETER 

SYMBOL 

(NOTE 14) 

TEST 

CONDITIONS 

CD74FCT163240 

CD74FCT163240A 

UNITS 

(NOTE 15) 

MIN 

MAX 

(NOTE 15) 

MIN 

MAX 

Propagation Delay 
xAxtoxYx 

tpLH, 

*PHL 

Cl = 50pF 

Rl = soon 

1.5 

8.0 

1.5 

4.8 

ns 

Output Enable Time 
xOE to xYx 

*PZH, 

tpZL 

1.5 

10.0 

1.5 

6.2 

ns 

Output Disable Time (Note 16) 
xOE to xYx 

IpHZ, 

tpLZ 

1.5 

9.5 

1.5 

5.6 

ns 

Output Skew 
(Note 17) 

1SK(0) 

- 

0.5 

- 

0.5 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3-3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. This parameter is determined by device characterization but is not production tested. 

8. Vqh = Vcc • 0.6V at rated current. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = Iquiescent + 'inputs + 'dynamic 

Ic = 'cc + '^'cc DhNt + 'cCD (fcp/2 + f|N|) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

D|-) = Duty Cycle for TTL Inputs High 
N'T = Number of TTL Inputs at Dh 

'cCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fep = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3-3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuits and waveforms. 


15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 











































CD74FCT163240 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqui ^ 50^1 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of 
Pulse Generator. 


ENABLE 


DISABLE 


CONTROL INPUT 




OUTPUT SWITCH 
NORMALLY LOW 6V 

*PZH j*" 

OUTPUT SWITCH 
NORMALLY HIGH GND 




■3V 

I.SV 


>F 

/—OM 


<PH2 


3V 
1.5 V 
OV 

3V 


i^voL 




0.3V 

R, 


'OV 


FIGURE 2. ENABLE AND DISABLE TIMING 



3V 
1.5 V 
lOV 

VOH 

1.5V 

,VoL 

' 3V 
1.5V 
•OV 


FIGURE 3. PROPAGATION DELAY 
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SEMICONDUCTOR 


CD74FCT163244 


December 1996 


Fast CMOS 3.3V 16-Bit Buffer/Line Driver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Advanced Low Power CMOS Operation 

• Can Serve as a 5V to 3V Translator 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

- Compatible with LVC^** Class of Products 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All inputs 

• Inputs Can Be Driven by 3.3V or 5V Devices 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 

Ordering Information 


Description 

The CD74FCT163244 is a 16-bit buffer/line driver designed 
for applications driving high capacitive loads and low imped¬ 
ance backplanes. This high-speed, low power device offers 
bus^ackplane interface capability and a flow-through orga¬ 
nization for ease of board layout. This device is designed 
with three-state controls to operate in a Quad-Nibble, Dual- 
Byte, or a single 16-bit word mode. 


Pinout 


PART NUMBER 

TEMP, 

RANGE 

(*>0) 

PACKAGE 

PKG. 

NO. 

CD74FCT163244AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163244ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163244CMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163244CSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163244MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163244SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


,OE [T 

lYo [2 
lYl [3 

GND [7 

lYj [S 

1Y3 [6 
vcc [7 
2Y0 [T 
2Y1 [9 

GND Ro 


GND 

3Y2 G! 

3Y3 OI 

Vcc G! 
4Y0 G 1 

4Y1 
GND 
4Y2 [2 

4Y3 Is 

4OE [2 


CD74FCT163244 
(SSOP, TSSOP) 
TOP VIEW 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4192.2 
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CD74FCT163244 


Functional Block Diagram 



NOTE: 

1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


Pin Descriptions 


PIN NAME 

DESCRIPTION 

xDE 

Three-State Output Enable Inputs (Active LOW) 

X^X 

Inputs 

xYx 

Three-State Outputs 

GND 

Ground 

< 

o 

o 

Power 
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CD74FCT163244 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 6j/\ (°C/W) 

DC Output Current.120mA TSSOP Package. 94 

Operating Conditions ssop Package._ ^fcnoo 

^ ^ Maximum Junction Temperature.150^C 

Operating Temperature Range.-40°C to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In "Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 3) 

TEST CONDITIONS 



(NOTE 4) 


MIN 

TYP 

MAX 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 


Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc = V|m = 5.5V 


Vcc = Max V|N = Vcc 


Vcc = Max V|N = GND 


Vcc = Max V||g = GND 


Vcc = Max I Vqut = '^CC 


Vcc = Max VouT “ GND 


Vcc = Min, l[(v| = -18mA 


Vcc = 3-3V, V|fj = V|(-j or V|L, Vq = 1.5V (Note 5) 


Vcc = 3.3V, V|(v| = V|H or V|l, Vq = 1.5V (Note 5) 



Output LOW Voltage 



Vcc = Min, V|N = V|H or V|l 


Vcc = 3 0V, V|N = V|H or V|l 


Vcc = Min, V|N = V|H or V|l 


Iqh = ‘O.lmA 


•OH = *3mA 


loH = -8mA 


Iqh = ■24mA 


IOL = O-lmA 


Iql = 16mA 


Iql = 24mA 
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CD74FCT163244 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

MIN 

(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

los 

Vcc = (Note 5), Vqut “ GND 

-60 

-85 

-240 

mA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 


CAPACITANCE Ta = 25°C, f = iMHz 


Input Capacitance 
(Note 7) 

C|N 

< 

Z 

II 

O 

< 

- 

4.5 

6 

pF 

Output Capacitance 
(Note 7) 

CoUT 

VoUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vee = Max 

V|N = GND 

or Vee 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vcc = Max 

V|N = VCC - 0.6V 
(Note 9) 

" 

H 

30 

pA 

Dynamic Power 

Supply Current 
(Note 10) 

leeo 

Vee = Max, Outputs Open 
xOl=GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vee 

V,N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

Ic 

Vee = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xDE=GND 

One Bit Toggling 

V|N = Vee ■ o®v 
V|N = GND 


0.5 

0.8 

mA 



Vee = Max, Outputs Open 
f| = 2,5MHz, 50% Duty Cycle 
xOE = GND 

16 Bits Toggling 

< < 
z z 

II II 

o 

< 

■ 

lllllllllll^ 

3.3 

(Note 11) 

mA 


































































CD74FCT163244 


Switching Specifications Over Operating Range (Note 13 ) 

(NOTE 14) CD74FCT163244 CD74FCT163244A CD74FCT163244C 

TEST (NOTE 15) (NOTE 15) (NOTE 15) 

PARAMETER _ SYMBOL CONDITIONS MIN MAX MIN MAX MIN MAX UNITS 

CD74FCT16244, CD74FCT162244 __ 

Propagation Delay tpL^, CL = 50pF 1.5 6.5 1.5 4.8 1.5 4.1 ns 

xAx to xYx _ tpHL RL = 500n_ 

Output Enable Time ^PZH, t ^ 8.0 1.5 6.2 1.5 5.8 ns 

xOE to xYx _ tpzL _ 

Output Disable Time tpn 2 1.5 7.0 1.5 5.6 1.5 5.2 ns 

(Note 16) tpLZ 

xOE to xYx __ 

Output Skew ^SK(O) ■ os 

(Note 17) 

NOTES: 

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. This parameter is detenained by device characterization but Is not production tested. 

8. Vqh = Vcc ■ 0.6V at rated current. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

12. Ic = IquIESCENT + liNPUTS + DYNAMIC 

Ic = Icc + ^ICC DhNt + ICCD {fcp/2 + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current fora TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
N j = Number of TTL Inputs at Dh 

IccD = Dynarnic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuits and waveforms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT163244 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: RateSI.OMHz; ZouT^SOSi; 


t(, tf < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY 
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CD74FCT163245 


December 1996 


Fast CMOS 3.3V 16-Bit Bidirectional Transceiver 


Features 

• Advanced 0.6 micron CMOS Technology 

• Advanced Low Power CMOS Operation 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

- Compatible with LVC^*^ Class of Products. 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Control Inputs Can Be Driven by 3.3V or 5V Devices 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(«C) 

PACKAGE 

PKG. 

NO. 

CD74FCT163245AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163245ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163245CMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163245CSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163245MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163245SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


Description 

The CD74FCT163245 is a 16-bit bidirectional transceiver 
designed for asynchronous two-way communication 
between data buses. The direction control input pin (xDIR) 
determines the direction of data flow through the bidirec¬ 
tional transceiver. The Direction and Output Enable controls 
are designed to operate this device as either two indepen¬ 
dent 8-bit transceivers or one 16-bit transceiver. The output 
enable (xOE) input, when HIGH, disables both A and B ports 
by placing them in HIGH Z condition. 


Pinout 


Vcc U. 

1 B 4 (T 

1B5 [9 
GND lio 


GND 
2B2 |16 
2 B 3 Q? 
Vcc 01 
2 B 4 [19 
2 B 5 

GND [zi 

206 li 

2 B 7 |S 
2DIR 


CD74FCT163245 
(SSOP, TSSOP) 
TOP VIEW 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright ©Hams Corporation 1996 t .c- 


File Number 4193.2 
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CD74FCT163245 


Functional Block Diagram 

1DIR 




TRUTH TABLE (NOTE 1) 
INPUTS I 


OUTPUTS 

Bus B Data to Bus A 
Bus A Data to Bus B 
Z 


Pin Descriptions 
I PIN NAME I 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 


DESCRIPTION 



Three-State Output Enable Inputs (Active LOW) 

XDIR 

Direction Control Input 

xAx 

Side A Inputs or Three-State Outputs 

X^x 

Side B Inputs or Three-State Outputs 

GND 

Ground 

Vcc 

Power 


7-16 







CD74FCT163245 


Absolute Maximum Ratings 

DC Input Voltage.-0.5V to 7.0V 

DC Output Current.120mA 


Thermal Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(Lead Tips Only) 


Operating Conditions 

Operating Temperature Range.-40°C to 85°C 

Supply Voltage to Ground Potential 

Inputs and Vcc Only.-0.5V to 7.0V 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE; 

2 . Qja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 




(NOTE 3) 


(NOTE 4) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range Ta = -40OC to 85°C, Vcc = 2.7V to 3.6V 


Input HIGH Voltage 
(Input Pins) 

V|H 

Guaranteed Logic HIGH Level 

2.2 

- 

5.5 

V 

Input HIGH Voltage 
(I/O Pins) 

VlH 

Guaranteed Logic HIGH Level 

2.2 

- 

Vcc + 0.5 

V 

Input LOW Voltage 
(Input and I/O Pins) 

V|L 

Guaranteed Logic LOW Level 

-0.5 

- 

0.8 

V 

Input HIGH Current 
(Input Pins) 

l|H 

Vcc = 

V||g = 5.5V 

- 

- 

±1 

pA 

Input HIGH Current 
(I/O Pins) 

l|H 

Vcc = 

V|N = Vcc 

- 

- 

±1 

pA 

Input LOW Current 
(Input Pins) 

l|L 

Vcc = 

V,N = GND 

- 

- 

+1 

pA 

Input LOW Current 
(I/O Pins) 

l|L 

Vcc = 

V|n=GND 

- 

■ 

±1 

pA 

High Impedance 
Output Current 
(Three-State) 

bZH 

Vcc = Max 

Vqut = Vcc 

- 

- 

±1 

pA 

•OZL 

Vcc = Max 

VoUT = ®ND 

- 

- 

±1 

pA 

Clamp Diode Voltage 

V|K 

Vcc = Min, l|N = -18mA 

- 

-0.7 

-1.2 

V 

Output HIGH Current 

lODH 

Vcc ~ 3.3V, V|f^ = V)|-| or V(L, Vq = 1.5V (Note 5) 

-36 

-60 

-110 

mA 

Output LOW Current 

lODL 

Vcc ~ 3.3V, V||g = V|j.j or V|L, Vq = 1.5V (Note 5) 

50 

90 

200 

mA 

Output HIGH Voltage 

VOH 

Vcc = Min, V|N = V|H or V|l 

lOH = -O.lmA 

Vcc - 0.2 

- 

- 

V 

•oh = 

2.4 

3.0 

- 

V 

Vcc = 3.0V, V|N = ViH or V(L 

IqH = 'SiTnA 

2.4 

(Note 8) 

3.0 

- 

V 

Iqh = -24mA 

2.0 

- 

- 

V 

Output LOW Voltage 

Vql 

Vcc = Min, V|fg = V|n or V|l 

Iql = 0.1mA 

- 

- 

0.2 

V 

loL = 16mA 


0.2 

0.4 

V 

Iql = 24mA 

- 

0.3 

0.5 

V 


































































































































CD74FCT163245 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

mm 

(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

•os 

Vee = Max (Note 5), VouT = GND 

-60 

-85 

-240 

mA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1MHz 

Input Capacitance 
(Note 7) 

C|N 

< 

z 

II 

o 

< 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 7) 

CoUT 

Vqut = ov 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

•cc 

Vec = Max 

ViN = GND 

or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

Alee 

Vec = Max 

V|N = VCC - 0.6V 
(Note 9) 

■ 


30 

|xA 

Dynamic Power 

Supply Current 
(Note 10) 

leeD 

Vec = Max, Outputs Open 
xOE = xDIR = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vee 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

■e 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
xOE = xDIR = GND 

One Bit Toggling 

'^IN = Vcc ■ 0 

V|N = GND 

m 

■ 

0.8 

mA 

Vee = Max, Outputs Open 
f| = 2,5MHz, 50% Duty Cycle 
)^=xDIR = GND 

16 Bits Toggling 

V|N = Vee ■ 

V|N = GND 


2.0 

3.3 

(Note 11) 

mA 






































































CD74FCT163245 


Switching Specifications Over Operating Range (Note 13) 



3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3'3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. This parameter is determined by device characterization but is not production tested. 

8. Vqh = Vcc ■ 0 at rated current. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

12. Ic = Iquiescent + liNPUTS + Idynamic 

Ic = Icc + ^Icc DhNj + IccD (fcp/2 + f|N|) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V 10.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuits and waveforms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT163245 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate <1.0MHz;ZouT^ 500; 
tf,tf< 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

^PLZ> *PZL' Open Drain 

6V 

tpHZ- *PZH 

GND 

‘PLH. tpHL 

Open 


DEFINITIONS: 

C|^ = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut 
P ulse Generator. 


ENABLE DISABLE 



FIGURE 2. ENABLE AND DISABLE TIMING RGURE 3. PROPAGATION DELAY 
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CD74FCT163373 


December 1996 


Fast CMOS 3.3V 16-Bit Transparent Latch 


Features 

• Advanced 0.6 micron CMOS Technology 

• Advanced Low Power CMOS Operation 

• Can Serve as a 5V to 3V Translator 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

- Compatible with LVC^** Class of Products. 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Inputs Can Be Driven by 3.3V or 5V Devices 

• Multiple Center Pin and Distributed Vcc/GND Pins 
Minimizing Switching Noise 

Ordering Information 


Description 

The CD74FCT163373 is a 16-bit transparent latch designed 
with three-state outputs and is intended for bus oriented 
applications. The Output Enable and Latch Enable controls 
are organized to operate as two 8-bit latches or one 16-bit 
latch. When Latch Enable (LE) is HIGH, the flip-flops appear 
transparent to the data. The data that meets the set-up time 
when LE is LOW is latched. When OE is HIGH, the bus out¬ 
put is in the high impedance state. 


Pinout 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT163373AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163373ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163373CMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163373CSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163373MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163373SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the varient in the tape and reel. 


lOE [T 
iOq |T 
lOi [3 
GND Q 
,02 [S 

1 0 3 n 
Vcc E 

104 [8 

lOs [9 

GND lio 


CD74FCT163373 
(SSOP, TSSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Hanis Corporation 1996 -701 


File Number 4194.1 
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DESCRIPTION 


Three-State Output Enable Inputs (Active LOW) 


Latch Enable Inputs (Active HIGH) 


Data Inputs 


Three-State Outputs 
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CD74FCT163373 


Absolute Maximum Ratings 


Thermal Information 


DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA TSSOP Package. 94 

Operating Conditions Temp.»tu»; ..™ o°c 

Operating Temperature Range.-40°C to SS^C Maximum Storage Temperature Range.-65°C to 150°C 


DC Output Current.120mA 

Operating Conditions 


Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 

NOTE; 

2. 9ja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications 


PARAMETER 


(NOTE 3) 

TEST CONDITIONS 


(NOTE 4) 

TYP 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, T^ = -40°C to 85°C, Vcc = 2.7V to 3.6V 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Output LOW Voltage 



Guaranteed Logic HIGH Level 

Guaranteed Logic HIGH Level 

Guaranteed Logic LOW Level 

Vcc = 

V|N = 5.5V 

Vcc = Max 

< 

z 

II 

o 

Vcc = Max 

V|N = GND 

Vcc = Max 

V|N = GND 

Vcc = Max 

VqUT = Vcc 

Vcc = Max 

VoUT= GND 

Vcc = Min, l||^ = -18mA 

Vcc = 3-3V, V|N = V|H or V|L, Vc 

= 1.5V (Note 5) 

Vcc = 3.3V, V|M = V|H or V|L, Vc 

= 1.5V (Note 5) 

Vcc = Min, V|M = V|n or V|l 

Iq(^ = -0 .1mA 


Iqh = ■3fnA 

Vcc = 3 0V, V|N = V|H or V|L 

•oH = 


Iqh = -24mA 

Vcc = Min, V|N = ViH or V|l 

Iql “ 0 ,1mA 


Iql = 16mA 

Iql = 24mA 
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CD74FCT163373 



Electrical Specifications (Continued) 


PARAMETER 


Short Circuit Current 
(Note 6) 


Input Hysteresis 


SYMBOL 


bs 


(NOTE 3) 

TEST CONDITIONS 


Vcc = Max (Note 5), Vqut = GND 


CAPACITANCE Ta = 25°C, f = 1MHz 


Input Capacitance 
(Note 7) 


Output Capacitance 
(Note 7) 



CouT Vqut = ov 


POWER SUPPLY SPECIFICATIONS 


Quiescent Power 
Supply Current 


Quiescent Power 
Supply Current TTL 
Inputs HIGH 


Dynamic Power 
Supply Current 
(Note 10) 


Total Power Supply 
Current (Note 12) 




Vcc = Max 


Vcc = Max 


Vcc = Max, Outputs Open 

x6e=gnd 
xLE = Vcc 
One Bit Toggling 
50% Duty Cycle 


Vcc = Max, Outputs Open 
f|_^0MHz, 50% Duty Cycle 
xOE = GND 
xLE = Vcc 
One Bit Toggling 


Vcc = Max, Outputs Open 

f| = 2.5MHz, 50% Duty Cycle 

xOE=GND 

xLE = Vcc 

16 Bits Toggling 


V|N = GND 
or Vcc 


V|N = VCC - 0.6V 
(Note 9) 


V|N = Vcc 
V|N = GND 


V|N = ^CC • 0 ®V 
V|N = GND 


VlN = Vcc • 0 . 6 V 
V|N = GND 


(NOTE 4) 

TYP MAX UNITS 


-60 -85 -240 I 








.5 6 pF 


5.5 8 pF 



10 

pA 

30 

pA 

75 

pA/ 

MHz 

0.8 

mA 

3.3 

(Note 11) 

mA 

































































CD74FCT163373 


Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 

TEST 

CONDITIONS 

CD74FCT163373 

CD74FCT163373A 

CD74FCT163373C 


PARAMETER 

SYMBOL 


MAX 

(NOTE 15) 

MIN 

MAX 


MAX 

UNITS 

Propagation Delay 
xDx to xOx 

tpLH, 

tpHL 

Cl = 50pF 

Rl = 500Q 

1.5 

8.0 

1.5 

5.2 

1.5 

4.2 

ns 

Propagation Delay 
xLE to xOx 

tPLH, 

tpHL 



13.0 


8.5 

2.0 

5.5 

ns 

Output Enable Time 
xOE to xOx 

tpZH, 

tpZL 


1.5 

12.0 

1.5 

6.5 

1.5 

5.5 

ns 

Output Disable Time 
(Note 16) 
xOE to xOx 

tpHZ, 

tpLZ 


1.5 

■ 

1.5 

5.5 

1.5 


ns 

Setup Time HIGH 
or LOW, xDx to xLE 

tsu 


2.0 

- 

2.0 

- 

2.0 

- 

ns 

Hold Time HIGH 
or LOW, xDx to xLE 

tH 


1.5 

- 

1.5 

- 

1.5 

■ 

ns 

xLE Pulse Width 

HIGH 

tw 


6.0 

- 

5.0 

■ 


■ 

ns 

Output Skew 
(Note 17) 

tSK(O) 


- 


- 

0.5 

- 

0.5 

ns 


NOTES: 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vqq = 3.3V, 25°C ambient and maximum loading, except as noted. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. This parameter is detennined by device characterization but is not production tested. 

8. Vqh = Vcc ■ 0.6V at rated current. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

12. Ic = IqUIESCENT + IlNPUTS + DYNAMIC 

Ic = Icc + ^ICC DhNt + ICCD (fcp/2 + f|N|) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input 
□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at D^ 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N] = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vec = 3-3V +0.3V, normal range. For Vcc = 2.7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuits and waveforms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT163373 


Test Circuits and Waveforms 

Vcc 


PULSE 

GENERATOR 


1 

5000^ 

rhi'-T . 


50pF L 


.1 


NOTE: 

18. Pulse Generator for All Pulses: Rate < 1.0MHz; ZouT-^OQ; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

tpLz, tpzL, Open Drain 
tPHZ. tpZH 
tpLH. tPHL 


SWITCH 

6V 

GND 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rx = Termination resistance, should be equal to Zqut 
P ulse Generator. 


TIMING INPUT 


ASYNCHRONOUS 
CONTROL 
PRESET, CLEAR, ETC. 

SYNCHRONOUS CONTROL 
PRESET, CLEAR, 
CLOCK ENABLE, ETC. 


*SU tH 


OCK ENABLE, ETC. ■dUT' | ^ *SU ^ | | 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

V- 

tpZL ”^ ■■*■1 


OUTPUT SWITCH 
NORMALLY LOW 6V ■\1-5V 


OUTPUT SWITCH ,,, 
NORMALLY HIGH GND 



VoL 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



tpHL 


■i. 


to 




FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 
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CD74FCT163374 


December 1996 


Fast CMOS CMOS 3.3V 
6-Bit Register (Three-State) 


Features 

• Advanced 0.6 micron CMOS Technology 

• Advanced Low Power CMOS Operation 

• Can Serve as a 5V to 3V Translator 

• Excellent Output Drive Capability: 

- Balanced Drives (24mA Sink and Source) 

- Compatible with LVC^*^ Class of Products. 

• Pin Compatible with Industry Standard 
Double-Density Pinouts 

• Low Ground Bounce Outputs 

• Hysteresis on All Inputs 

• Inputs Can Be Driven by 3.3V or 5V Devices 

• Multiple Center Pin and Distributed Vqc^GND Pins 
Minimizing Switching Noise 

Ordering Information 


PART NUMBER 

TEMP. 

RANGE 

(°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT163374AMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163374ASM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163374CMT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163374CSM 

-40 to 85 

48 Ld SSOP 

M48.300-P 

CD74FCT163374MT 

-40 to 85 

48 Ld TSSOP 

M48.240-P 

CD74FCT163374SM 

-40 to 85 

48 Ld SSOP 

M48.300-P 


Description 

The CD74FCT163374 is a 16-bit octal register designed with 
16 D-type flip-flops with a buffered common clock and three- 
state outputs. The Output Enable (xOE) and clock (xCLK) 
controls are organized to operate as two 8-bit registers or 
one 16-bit register. When ofe is HIGH, the outputs are in the 
high-impedance state. Input data meeting the setup and 
hold time requirements of the D inputs is transferred to the O 
outputs on the LOW-to-HIGH transition of the clock input. 


Pinout 


NOTE: When ordering, use the entire part number. Add the suffix 96 
to obtain the variant in the tape and reel. 


lOE [T 

100 [I 

101 [3 
GND [T 

1 0 2 [T 

103 n 
VccII 

1 0 4 E 

1 0 5 E 

GND Qo 

lOe QI 
1 O 7 (12 

2 0 0 [13 

2 0 1 E 
GND 

2 0 2 

2 0 3 

Vcc E 

2 0 4 (is 

205 

GND (21 

2 0 6 |S 

207 js 
20 E [m 


CD74FCT163374 
(SSOP, TSSOP) 
TOP VIEW 


^ iCLK 

H 1 D 0 
H 1 D 1 

^ GND 

3 1 D 2 
H 1 D 3 
HVcc 

^ 1 D 5 
^ GND 

H iDe 
H 1 D 7 
^ 2^0 
H 2 D 1 

^ GND 

^ 2D2 
^ 2D3 
13 Vcc 
^ 2D4 
1 2 D 5 
^ GND 

H 2 D 6 
26 | 2D7 

^ 2 CLK 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
Copyright © Harris Corporation 1996 


File Number 4195.2 
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CD74FCT163374 


Functional Block Diagram 



TRUTH TABLE (NOTE 1) p/|7 DeSCrlptlOnS 


PIN NAME 

DESCRIPTION 


Three-State Output Enable Inputs (Active LOW) 

XCLK 

Clock Inputs 

xDx 

Data Inputs 

xPx 

Three-State Outputs 

GND 

Ground 

Vcc 

Power 



1. H = High Voltage Level 
L = Lo\n Voltage Level 
X = Don't Care 
Z = High Impedance 
T = LOW-to-HIGH Transition 














































CD74FCT163374 


Absolute Maximum Ratings Thermal Information 

DC Input Voltage.-0.5V to 7.0V Thermal Resistance (Typical, Note 2) 

DC Output Current.120mA TSSOP Package. 

Operating Conditions ’ ’ 


Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

TSSOP Package. 94 

SSOP Package. 76 

Maximum Junction Temperature.150°C 


Operating Temperature Range...-40OC to 85°C Maximum Storage Temperature Range.-65°C to 150°C 

Supply Voltage to Ground Potential Maximum Lead Temperature (Soldering 10s).300°C 

Inputs and Vcc Only.-0.5V to 7.0V (Lead Tips Only) 

Supply Voltage to Ground Potential 
Outputs and D/0 Only.-0.5V to 7.0V 

CAUTION: Stresses above those listed In "Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 

NOTE; 

2. 9ja is measured with the component mounted on an evaluation PC board in free air. 


Electricai Specifications 




(NOTE 3) 


(NOTE 4) 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 


DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Vcc = 2.7V to 3.6V 


2.2 


Input HIGH Voltage 
(Input Pins) 


Input HIGH Voltage 
(I/O Pins) 


Input LOW Voltage 
(Input and I/O Pins) 


Input HIGH Current 
(Input Pins) 


Input HIGH Current 
(I/O Pins) 


Input LOW Current 
(Input Pins) 


Input LOW Current 
(I/O Pins) 


High Impedance 
Output Current 
(Three-State) 


Clamp Diode Voltage 


Output HIGH Current 


Output LOW Current 


Output HIGH Voltage 



Guaranteed Logic HIGH Level 


Guaranteed Logic HIGH Level 


Guaranteed Logic LOW Level 


Vcc “ V||g = 5.5V 


Vcc = Max V|N = Vcc 


Vcc = Max V|N = GND 


Vcc = Max V|N = GND 


Vcc = Max I VouT = Vcc 


Vcc = Max VouT “ GND 


Vcc = Min, l|r^ = -18mA 


Vcc “ 3.3V, V|nj = Vm or V|l, Vq = 1.5V (Note 5) 


Vcc “ 3.3V, V||y| = V||^ or V|L, Vq = 1.5V (Note 5) 


Vcc = Min, V|N = V(H or V|L Iqh = 'O-lfT'A 
loH = 


Vcc = 3.0V, V||v| = V|H orV|L |loH = '®'^A 


Output LOW Voltage 



Vcc = Min, V|N = V|H or Vjl 


Iqh = -24mA 


loL = 0.f'T'iA 


Iql = f 6mA 


Iql = 24mA 
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CD74FCT163374 


Electrical Specifications (Continued) 


PARAMETER 

SYMBOL 

(NOTE 3) 

TEST CONDITIONS 

— 

(NOTE 4) 

TYP 

MAX 

UNITS 

Short Circuit Current 
(Note 6) 

•os 

Vcc “ (Note 5), VouT “ GND 

-60 

-85 

-240 

mA 

Input Hysteresis 

Vh 


- 

150 

- 

mV 

CAPACITANCE Ta = 25°C, f = 1 MHz 

Input Capacitance 
(Note 7) 

C|N 

< 

z 

II 

o 

< 

- 

4.5 

6 

PF 

Output Capacitance 
(Note 7) 

COUT 

VoUT = OV 

- 

5.5 

8 

PF 

POWER SUPPLY SPECIFICATIONS 

Quiescent Power 
Supply Current 

icc 

Vcc = Max 

V|N = GND 
or Vcc 

- 

0.1 

10 

pA 

Quiescent Power 
Supply Current TTL 
Inputs HIGH 

'^■cc 

Vcc = Max 

V|N = Vcc ■ 0 ®V 
(Note 9) 

" 


30 

pA 

Dynamic Power 

Supply Current 
(Note 10) 

ICCD 

Vcc = Max, Outputs Open 
xSE = GND 

One Bit Toggling 

50% Duty Cycle 

V|N = Vcc 

V|N = GND 


50 

75 

pA/ 

MHz 

Total Power Supply 
Current (Note 12) 

Ic 

Vcc = Max, Outputs Open 
f| = 10MHz, 50% Duty Cycle 
x5E = GND 

One Bit Toggling 

V|N = Vcc • o ®v 
V|N = GND 

1 


0.8 

mA 

Vcc = Max, Outputs Open 
f| = 2.5MHz, 50% Duty Cycle 
xOE = GND 

16 Bits Toggling 

V|N = Vcc • 0.6V 
V|N = GND 


2.5 

4.0 

(Note 11) 

mA 
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Switching Specifications Over Operating Range (Note 13) 




(NOTE 14) 

TEST 

CONDITIONS 

CD74FCT163374 

CD74FCT163374A 

CD74FCT163374C 


PARAMETER 

SYMBOL 

(NOTE 15) 

MIN 

MAX 

(NOTE 15) 

MIN 

MAX 


MAX 

UNITS 

Propagation Delay 
xCLK to xOx 

tpLH, 

fPHL 

Cl = 50pF 

Rl = 5000 

2.0 

10.0 

2.0 

6.5 

2.0 

5.2 

ns 

Output Enable Time 
xOE to xOx 

fpZH, 

fpZL 


1.5 

12.5 

1.5 

6.5 

1.5 

5.5 

ns 

Output Disable Time 
(Note 16) 

)^toxOx 

fpHZ, 

fPLZ 


1.5 

8.0 

1.5 

5.5 

1.5 

■ 

ns 

Setup Time HIGH or LOW, 
xDx to xC-K 

fsu 


2.0 

■ 

2.0 

■ 

2.0 

■ 

ns 

Hold Time HIGH or LOW, 
xDx to xCLK 

tH 


1.5 

■ 

1.5 

■ 

1.5 

■ 

ns 

xCLK Pulse Width HIGH 
(Note 16) 

tw 


7.0 

- 

5.0 

■ 

5.0 

■ 

ns 

Output Skew 
(Note 17) 

*SK(0) 


- 

0.5 

- 

0.5 

- 

0.5 

ns 


NOTES'. 


3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type. 

4. Typical values are at Vcc = 3.3V, 25°C ambient and maximum loading. 

5. Not more than one output should be shorted at one time. Duration of the test should not exceed one second. 

6. This parameter is guaranteed but not tested. 

7. This parameter is determined by device characterization but is not production tested. 

8- Vqh = Vcc ■ 0 at rated current. 

9. Per TTL driven input; all other inputs at Vcc or GND. 

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

11. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

12. Ic = IqUIESCENT 'inputs + 'dynamic 

'c = 'cc + ^'cc '^H^'t + 'cCD (fcp/2 + flN|) 

'cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input 
□h = Duty Cycle for TTL Inputs High 
Nj = Number of TTL Inputs at Dh 

'cCD = l^ynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 
f| = Input Frequency 
N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

13. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, normal range. For Vcc = 2-7V, extended range, all Propaga¬ 
tion Delays and Enable/Disable times should be degraded by 20%. 

14. See test circuits and waveforms. 

15. Minimum limits are guaranteed but not tested on Propagation Delays. 

16. This parameter is guaranteed but not production tested. 

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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CD74FCT163374 


Test Circuits and Waveforms 



NOTE: 

18. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zout - 
t(, tr< 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpLz, tpzL> Open Drain 

6V 

fpHZ. tpZH 

GND 

fpLH- fPHL 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqut of fh® 
Pulse Generator. 



3V 

1.5V 


■3V 

■1.5V 

■OV 

•3V 

■1.5V 

■OV 

■3V 

■1.SV 

■OV 


LOW-HIQH-LOW 

PULSE 


HIQH-LOW-HIGH 

PULSE 


/ 


<W 
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PART NUMBER 


CD54FCT245 


CD74FCT240 


CD74FCT240AT 


CD74FCT244 


CD74FCT244AT 


CD74FCT245 


CD74FCT273 


CD74FCT373 


CD74FCT373AT 


CD74FCT374 


CD74FCT540 


CD74FCT541 


CD74FCT543 


CD74FCT564 


CD74FCT573 


CD74FCT573AT 


CD74FCT574 


CD74FCT646 


CD74FCT651 


CD74FCT652 


CD74FCT654 


CD74FCT821A 


CD74FCT822A 


CD74FCT823 


CD74FCT824A 


CD74FCT841A 


CD74FCT842A 


CD74FCT843A 


CD74FCT844A 


CD74FCT861A 


CD74FCT863A 



SPEED GRADE (X) 



BiCMOS FCT Interface Logic Octal-Bus Tranceiver, Three-State 


BiCMOS Interface Logic, Octal Buffer/Line Driver, Three-State 


BiCMOS FCT Interface Logic, Octal Buffer/Line Driver, Three-State 


BiCMOS FCT Interface Logic, Octal BufferAJne Driver, Three-State 


BiCMOS FCT Interface Logic, Octal Buffer/Line Driver, Three-State 


BiCMOS FCT Interface Logic Octal-Bus Tranceiver, Three-State 


BiCMOS FCT Interface Logic, Octal D Flip-Rop with Reset 


BiCMOS FCT Interface Logic Octal Transparent Latch, Three-State 


BiCMOS FCT Interface Logic Octal Transparent Latch, Three-State 


BiCMOS FCT Interface Logic, Octal D-Type Rip-Flop, Three-State 


BiCMOS FCT Interface Logic Octal Buffer/Line Driver, Three-State 


BiCMOS FCT Interface Logic Octal Buffer/Line Driver, Three-State 


BiCMOS FCT Interface Logic, Octal Register/Transceiver, Three-State 


BiCMOS FCT Interface Logic, Octal D-Type Rip-Flop, Three-State 


BiCMOS FCT Interface Logic Octal Transparent Latch, Three-State 


BiCMOS FCT Interface Logic Octal Transparent Latch, Three-State 


BiCMOS FCT Interface Logic, Octal D-Type Flip-Flop, Three-State 


BiCMOS FCT Interface Logic, Octal Bus Transceiver/Register, Three-State 


BiCMOS FCT Interface Logic, Octal Bus Transceiver/Register, Three-State 


BiCMOS FCT Interface Logic, Octal Bus Transceiver/Register, Three-State 


BiCMOS FCT Interface Logic, Octal BusTransciever/Register, Open Drain (A 
Side), Three-State (B Side) 


BiCMOS FCT Interface Logic, Octal BusTranscievers/Registers, Open Drain 
(A Side), Three-State (B Side) 


BiCMOS FCT Interface Logic, 10-Bit D-Type Flip-Flops, Three-State 


BiCMOS FCT Interface Logic, 10-Bit D-Type Flip-Flop, Three-State 


BiCMOS FCT Interface Logic, 9-Bit D-Type Flip-Flop, Three-State 


BiCMOS FCT Interface Logic, 9-Bit D-Type Flip-Flop, Three-State 


BiCMOS FCT Interface Logic, 10-Bit Transparent Latch, Three-State 


BiCMOS FCT Interface Logic, 10-Bit Transparent Latch, Three-State 


BiCMOS FCT Interface Logic, 9-Bit Transparent Latch, Three-State 


BiCMOS FCT Interface Logic, 9-Bit Transparent Latch, Three-State 


BiCMOS FCT Interface Logic, 10-Bit Bus Transceiver, Three-State 


BiCMOS FCT Interface Logic, 9-Bit Bus Transceiver, Three-State 
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BiCMOS Cross-Reference Guide 


MIL Temperature Grade Substitution 

All Harris BiCMOS FCT family types that were originally 
specified for the MIL temperature range (CD54FCTxxx) have 
been discontinued with 2 exceptions: CD54FCT244E and 
CD54FCT245E 

For discontinued CCD54FCTxxx types, refer to the 74 series 
equivalent; i.e., CD74FCTxxx. For several types; the pre¬ 
ferred type is the equivalent CD74FCTxxx type in the new 
state-of-the-art CMOS technology listed within this data 
book. This recommendation for substituting is highlighted on 
the cover page of each data sheet where applicable. 


TABLE 1. CROSS OF AN IDT TYPE TO A RECOMMENDED 
HARRIS REPLACEMENT TYPE 


IDT TYPE 

HARRIS REPLACEMENT 

P 

E 

SO 

M 

XXX 

XXX 

XXXA 

XXXAT 

XXXT 

XXX 

XXXAT 

XXXAT 

8XXA 

8XXA 


Type Numbers that cross over with one or more of the six 
options shown (XXX) in the above table. 


240 

374 

646 

823A 

844A 

244 

540 

651 

824A 

861A 

245 

541 

652 

841A 

863A 

273 

543 

821A 

842A 


373 

574 

822A 

843A 



TABLE 2. CROSS OF EQUIVALENT BIPOLAR FAST TTL TYPE 
TO HARRIS RECOMMENDED REPLACEMENT 


BIPOLAR FAST TYPE 

HARRIS REPLACEMENT 

74FXXXP 

CD74FCTXXXE 

74FXXXS 

CD74FCTXXXM 


Type Numbers that cross over (XXX) in the above table. 


240 

374 

564 

821A (Note 1) 

244 

540 

574 

823A(Note1) 

245 

541 

646 

841A (Note 1) 

273 

543 

651 

843A(Note 1) 

373 

544 

652 



NOTE: 


1. FCT equivalent types have a suffix A designation; the F types do not. 


TABLE 3. CROSS OF EQUIVALENT BIPOLAR AS/TTL TYPES 

TO HARRIS RECOMMENDED REPLACEMENT TYPES 


BIPOLAR AS/nLTYPE 

HARRIS REPLACEMENT 

SN74ASXXXN 

CD74FCTXXXE 

SN74ASXXXDW 

CD74FCTXXXM 


Type Numbers that cross over (XXX) in the above table. 


240 

646 

824A (Note 2) 

244 

651 

841A(Note2) 

245 

652 

842A (Note 2) 

373 

821 (Note 2) 

843A (Note 2) 

374 

822A (Note 2) 

844A (Note 2) 

574 

823A (Note 2) 

- 


NOTE: 

2. FCT equivalent types have a suffix A designation; the AS types do not 

TABLE 4. CROSS OF EQUIVALENT BIPOLAR ALS/TTL TYPE 
TO HARRIS RECOMMENDED REPLACEMENT 


BIPOLAR ALSHTL TYPE 

HARRIS REPLACEMENT 

SN74ALSXXXN 

CD74FCTXXXE 

SN74ALSXXXN-1 

CD74FCTXXXE 

SN74ALSXXXDW 

CD74FCTXXXM 

SN74ALSXXXDW-1 

CD74FCTXXXM 


Type Numbers that cross over (XXX) in the above table. 


ALS 

FCT 

ALS 

FCT 

ALS 

FCT 

240A 

240 

564 

564 

842 

842 

244A 

244 

574 

574 

843 

843 

245A 

245 

646 

646 

844 

844 

273 

273 

651 

651 



373 

373 

652 

652 


iHi 

374 

374 

653 

653 


IHl 

540 

540 

654 

654 


IHI 

541 

541 

841 

841 


■■ 


TABLE 5. CROSS OF EQUIVALENT Tl BiCMOS BCT TYPE TO 
HARRIS RECOMMENDED REPLACEMENT 


Tl BCT TYPE 

FCT TYPE 

SN74BCTXXXN 

CD74FCTXXXE 

SN74BCTXXXDW 

CD74FCTXXXM 


Type Numbers that cross over (XXX) in above table. 
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BiCMOS Cross-Reference Guide 



TABLE 6. CROSS OF EQUIVALENT AMD “29” SERIES 
BIPOLAR OR CMOS LOGIC TYPE TO HARRIS 
RECOMMENDED REPLACEMENT TYPE 


CATEGORY 

AMD TYPE 

HARRIS FCT TYPE 

800 Series 

AM29XXX 

CD74FCTXXXA 

■■■ 

AM29XXXC 

CD74FCTXXXA 


Additional BCT/FCT Crossover Types: The suffix A Harris FCT replacement types are generally 

faster speed than equivalent AMD “29” series types. 

BCT PCT ~ I BCT FCT | BCT PCT xype Numbers that cross over (XXX) in above table. 


























































BiCMOS Technical Overview 


Features 

Harris BiCMOS FCT is a broad family of 8-bit, 9-bit and 10- 
bit computer-bus interface logic ICs. Harris FCT BiCMOS 
Bus-Interface ICs are designed to satisfy four major require¬ 
ments of modern bus-oriented computer systems, namely: 

• High Speed/Low Propagation Delay 

• High Drive, to Meet Specified Bus-Interface Requirements 
for Clock and Data Lines 

• Low Power Consumption (CMOS-Like) 

• Minimization of Switching Noise 


-CPU 

■ 


■ 

COMPUTER PCB 
BUS OR 
BACKPLANE 

- MEMORY 


FCT 


-VMEBUS 

- PERIPHERAL 

N V 


N V 

- MULTIBUS II 
-NUBU 

- PC/AT BUS 


FIGURE 1. FCT AS BUS-INTERFACE ICs 


NOTE: Harris offers FCT products in two speed grades: base speed 
(equai to FAST speeds) and higher speed (on average, 30% 
faster). The base speed version of each type is designated 
as either FCT or FCTXXXA, and the higher speed version, 
FCTXXXAT. The “T” was added to the suffix in order to high¬ 
light the feict that Harris FCT devices have a TTL-like output 
swing. Throughout this technical overview, FCT, FCTXXXA, 
FCTXXXAT are referred to collectively as FCT. 

The Harris BiCMOS FCT Family has the lowest quiescent and 
operating power when compared to Bipolar and BiCMOS 
competing families (Figure 2). Figure 3 illustrates that FCT/A 
has speeds similar to Bipolar and BiCMOS families. 
FCTXXXAT is faster. 

The many excellent features of the new Harris FCT BiCMOS 
bus-interface logic family are detailed in Table 1. 



FIGURE 2. POWER CONSUMPTION COMPARISON, 
BUS-INTERFACE LOGIC FAMIUES 


TABLE 1. FEATURES OF THE HARRIS BICMOS FCT FAMILY 


FEATURES 

High Speed, Typical Delay = 3.5ns 

FCTXXXAT is faster than FAST 

Low Power Typical Power/Function 

Quiescent.OmW 

5MHz.5.6mW 

10MHz.11.2mW 

Ou^ut Sink Current 

Buffers.64mA, 70°C 

FF/Latches.48mA, 70°C 

Limited Output Voltage Swing (for reduced noise generation) 

3.5V Typical 

No Diode Clamps from Inputs or Outputs to Vcc 

Minimized Switching Noise Design, Layout, and Packaging 

Low Ground Bounce - Typically 1.2V 

Reduced EMI Due to Slowed Output Edges 

Good Input Dynamic Noise Immunity (via isolated ground system 
and input hysteresis) 

ESD: ±2kV (HBM) 

No Latch-Up to Above ±300mA 

Variety of Bus-Interface Functions 

Buffers. Octal 

10-Bit 

Flip-Rops/Registers. Octal 

9-Bit 

10-Bit 

Special Registers 

Transceivers. Octal 

9-Bit 

10-Bit 

Latches. Octal 

9-Bit 

10-Bit 



FAST FCT/A FCTXXX BCT BC 


AT 

LOGIC FAMILY 

RGURE 3. NORMALIZED PROPAGATION DELAY, AVERAGE 
OF tpLH. tpHL. tpLZ. *PHZ. tPZL. *PZH MAXIMUMS 
(ADJUSTED FOR TEMPERATURE AND VOLTAGE 
WHERE NECESSARY) 
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BiCMOS Technical Overview 


Applications 

Meeting Bus Standards 

As illustrated in Table 2, Harris FCT BiCMOS bus-interface 
ICs match up ideaiiy to the popular VMEbus, Multibus II, and 
other open or proprietary bus standards that require similar 
high speed peiiormance and high sink-current capability. 


TABLE 2. 32-Bit COMPUTER BUS STANDARDS 


BUS 

IEEE STD. 
NO. 

DRIVER 

TECHNOLOGY 

VMEbus 

1014 

TTL/FCT 

NuBus 

1196 

TTL/FCT 

Multibus II 

1296 

TTL/FCT 

IBM Micro Channel 

Architecture (MCA) 

None 

TTL/FCT 

Extended Industry Standard 
Architecture (EISA) 

None 

TTL/FCT 

Sun Microsystems Sbus 

None 

CMOS/FCT 


FCT VS AC/ACT Use 


The Harris BiCMOS FCT bus-interface products comple¬ 
ment the existing popular Harris AC/ACT logic family. The 
fundamental difference between these two families is that 
FCT is capable of sinking the 48mA or 64mA required for 
back-plane interface, while the AC/ACT family parts provide 
a balanced db24mA output drive current capability in all logic 
and bus-interface family members. Table 3 describes the 
application of FCT vs AC/ACT. 


TABLES. FCT vs AC/ACT APPLICATION 



TABLE 3. FCT vs AC/ACT APPLICATION (Continued) 


APPLICATION 

FCT 

AC/ACT 

3. Highest speed, iowest power, most 
noise immune logic system or bus in¬ 
terface system without line termina¬ 
tions 

No 

Yes (AC) 

4. Driving memory input or CMOS Log¬ 
ic/ASIC inputs that require a bal¬ 
anced rail-to-rail logic swing 

No 

Yes 

5. Bus Interfaces that need 24mA or 
less sink current 

Yes 

Yes 

6. Interfaces between equipment with 
separate power supplies 

Yes 
(No I/O 
Clamp 
Diodes) 

No 

7. Complete logic family including SSI 
(Gates) and MSI logic functions 

No 

Yes 


FCT 1C Process Technology 

Harris BiCMOS FCT devices are fabricated in a 1.5mm BiC¬ 
MOS process (See Figure 4). The basis of this process is a 
silicon-gate CMOS, double-level-metal, N-well configuration. 
To this, the necessary steps are added to create an addi¬ 
tional physical layer called P ISO. The P ISO layer is used to 
construct uncommitted diodes and uncommitted bipolar 
NPN transistors. (Intrinsic diodes and bipolar transistors 
exist in processes that lack this additional layer, i.e. pure 
CMOS processes, but these devices are not uncommitted). 

A heavily doped P substrate is topped with a thin epitaxial 
layer of lightly doped P material. The heavy doping of the 
substrate and small geometries within the epitaxial layer 
minimize the resistances encountered in these regions, 
thereby virtually eliminating the occurrence of latch-up. 
Injected currents flow through the low impedance substrate 
to ground without triggering any parasitic SCRs (See Latch- 
Up Sensitivity in this section). 

The self-aligning nature of the silicon-gate process serves to 
reduce parasitic capacitance associated with the CMOS 
transistors, thereby increasing performance of the circuitry. 
Two levels of metallization provide for more efficient routing 
of interconnect, power and ground lines. 
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SILANE PASSIVATION 

-DIELECTRIC- 
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r '1 -4—A —4- ' I . 

lp*l NWELL ; PI^O n\- 


NMOS 

TRANSISTOR 


PMOS 

TRANSISTOR 


NPN BIPOLAR 
TRANSISTOR 


P++ SUBSTRATE (CONNECTED TO GND) 


FIGURE 4. HARRIS FCT BiCMOS I.S^m PROCESS CROSS SECTION 



NPN TRANSISTOR 

FIGURE 5. SIMPLIFIED DRAWING OF BIPOLAR NPN 
TRANSISTOR 

Input Protection 

FCT device inputs are protected by the network shown in 
Figure 6. This network protects the device against electro¬ 
static discharge (up to at least 2kV for the human body 
model), which occurs in the normal handling of such compo¬ 
nents, as well as transients associated with normal operation 
in a system environment. 


INPUT 

5on-ioon 

_«_A__A_ k 

PAD 

-- --1- yyy 

n 


- It. NMOS r 

-It. NMOS 


FIELD I 
OXIDE ■=■ 


T thin 

■=■ OXIDE 


FIGURE 6. FCT INPUT PROTECTION NETWORK 


r 

) .. 


wumi 

jQi i k Di 

;:t 

MH 


FIGURE 7. PARASITIC ELEMENTS IN THE CIRCUIT 
OF FIGURE 6 


The operative elements in the protection mechanism are 
actually parasitic devices that exist in the network. These are 
shown in Figure 7. Whenever two N-type regions are formed 
within a P-type material to create an NMOS transistor, a 
parasitic NPN bipolar transistor results. The P-material, 
which is tied to ground, acts as the base. Qi in Figure 7 is 
the NPN device associated with the field oxide NMOS 
transistor in Figure 6, and Q 2 results from the construction of 
the thin oxide NMOS device. Diode and Diode D 2 are 
actually the base-collector junctions of transistor Of and 
transistor Q 2 , respectively, but are drawn separately for 
illustration. Primary protection is provided by Qi, which will 
go into breakdown for positive input voltages greater than 
about 15V. (The gate oxide of the input inverter that follows 
the protection can withstand up to about 25V to 30V). For 
negative input voltages, diode D-) simply conducts in the 
forward region. Secondary protection is provided by the 
remaining components, Ri, Ci, Q 2 and D 2 . The combination 
of Ri and Ci will attenuate high speed transients, and Q 2 /D 2 
will behave in a similar manner to Q 1 /D 1 . The field oxide 
NMOS device itself would turn on if the input reached a level 
of about 18V. 

Input Structure 

The circuit diagram for the input structure of Harris BiCMOS 
FCT devices is shown in Figure 8. 

Vcc Vcc 


INPUT 

PROTECTION 


FIGURE 8. FCT INPUT STRUCTURE 

The details of the input protection circuit are discussed in the 
preceding section. Following the input protection network is 
an inverter stage designed for TTL level inputs. The switch- 
point of the inverter is lowered from the typical Vqq/2 value 
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for CMOS level inputs to a value near the middle of the 
range between the TTL V|h and V||_ limits. A simple method 
for lowering the switchpoint of an inverter is to increase the 
width of the N-transistor. However, using this method alone 
requires a considerabie increase in the size of the N-transis¬ 
tor. The total increase in chip area becomes significant when 
this is done for ali inputs. So, instead of using ali of this chip 
area, Harris has added a diode to the Vcc line of the 
inverter. The diode itseif iowers the switchpoint by one diode 
drop, thereby aiiowing for a much smalier increase in the 
width of the N-transistor. 

The diode also lowers the output high level of the input 
inverter by one diode drop. So, in order to reduce flow-through 
current in the next stage, a P-transistor pull-up is used. This 
device turns on after node A switches high and node B 
switches low, and then pulls node A all the way up to the rail. 

An additional benefit of the P-transistor is that it requires a 
slightly higher input voltage to switch node A back iow again. 
This input hysteresis provides added immunity against 
ground bounce and other similar transients on the inputs. 

Output structure 

The circuit diagram for the output stage used in Harris 
BiCMOS FCT devices is shown in Figure 9. 



Output Source Structure 


the Vqo levei for the rest of the chip. The high level output of 
the inverter (i.e. the base of the NPN) is thus limited to one 
diode drop beiow Vqc- In turn, the high level voltage at the 
output pin, from the emitter of the NPN transistor, follows the 
base voltage minus the diode drop across the base emitter 
junction. The advantages of a reduced output swing are 
reduced ground bounce and reduced EMI generation. Both 
of these result from the slower edge rate produced by 
decreasing the change in voltage for a given change in time. 
More information on ground bounce and EMI is availabie in 
other sections of this overview and in the references iisted at 
the end of the overview. 

Output Sink Structure 

The pull-down structure of FCT outputs (also shown in Fig¬ 
ure 9) is designed to sink 48mA/64mA under static condi¬ 
tions (more on a dynamic basis), and to spread out over time 
the transient current associated with switching the outputs. 

The distribution of transient current is achieved through the 
use of two, differently sized N-transistors in parallei. The 
logic gates driving the N-transistors are designed such that 
the smailer N turns on first. This smaiier N-transistor dis¬ 
charges the capacitive load at a slower rate than the larger 
device, resulting in iower ground bounce. The iarger N-tran¬ 
sistor, which is needed to provide the bulk of the static drive 
capability, turns on after the transient current (and Vqlp) 
have aiready peaked (See Figure 10). For more information 
on ground bounceA^oLP ^1^^ foilowing section entitled 
Ground Bounce and Simultaneous Switching Transients. 



The pull-up structure of FCT outputs is designed to eliminate 
the intrinsic protection diode from the output to Vqq, and to limit 
the output high voltage (Vqh) to 2 diode drops below Vcc- 

The intrinsic protection diode to Vcc's removed by eliminat¬ 
ing the P-transistor that wouid appear in a pure CMOS out¬ 
put structure. Instead of a P-channel pull-up, a bipolar NPN 
transistor in an emitter follower configuration is used. A small 
N-transistor is also used in parailel with the NPN, but the 
former drops out as the output voltage rises (i.e. as its gate 
to source voltage decreases). The benefits of eliminating the 
intrinsic diode to Vcc ^ase of application in bus systems 
utilizing multipie power suppiies, and in battery backed-up 
systems or other systems that are partiaily powered down. 
To provide protection for the outputs, a protection network is 
used that is simiiar to the input protection network, but with¬ 
out the series resistor. 

The suppiy ievel for the collector of the NPN transistor and 
the inverter preceding the transistor is one diode drop below 


FIGURE 10A. NON-DISTRIBUTED vs TOTAL DISTRIBUTED 



FIGURE 10B. COMPONENTS OF TOTALDISTRIBUTED 
CURRENT 

FIGURE 10. TRANSIENT SINK CURRENT 
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Ground Bounce and Simuitaneous 
Switching Transients 

Ground bounce and Vqq bounce are caused by the 
transient currents associated with switching capacitive loads. 
These transient currents cause voltage spikes across 
intrinsic inductances in the output source and sink paths of 
digital logic devices (See Figure 11). 

Figure 12 shows the case of an FCT output switching from 
high to low. Transient current i flows through the total intrinsic 
inductance to system ground, causing a peak voltage differ¬ 
ential (V|_max) between the on-chip ground and the system 
ground. 



RGURE 11. OUTPUT TRANSIENTS DUE TO LOAD 
CAPACITANCE 


This internal ground bounce is coupled through the chip to 
the other outputs of the device, where the peak is measured 
as Vqlp- The magnitude of Vqlp for a given output 
depends on the magnitude of V|,max ^od the characteristics 
of the signal path for that particular output. 


SLOPE 3 dVQ/dt 



- SLOPE = di/dt 



FIGURE 13A. WAVEFORMS FOR CIRCUIT OF FIGURE 12 


OTHER 

OUTPUTS 


. - ^ 

/ \ 


FLOW-THROUGH f OUTPUT (Vq) 


Ic = Cl dvo/dt 


CHIP GROUND 


' i Li s ON-CHIP GROUND PATH 

* 1 - ? L 2 inductance 

I L 2 = BOND PAD/WIRE AND LEAD 

T FRAME INDUCTANCE 

< [ C *-3 La = SYSTEM GROUND PATH 

system inductance 

GROUND “ TOTAL INDUCTANCE L n Li + L 2 + L 3 

FIGURE 12. INDUCTANCES AND TRANSIENT CURRENTS 
RELATED TO GROUND BOUNCE 

Vlmax is seen as the positive peak value of the voltage 
waveform appearing across the inductance. This waveform 
(Vi_) is shown in Figure 13A and is described by the following 
equation: 


Figure 13B defines as a JEDEC standard parameter 

Vqlp; each data sheet specifies a typical value for Vqlp as 
well as a typical value for Vohv> sIso defined in Figure 13B. 


1 . Vqlp is measured with respect to a ground reference near the 
output under test. Vqhv 's measured with respect to Vqh- 

2. Input pulses have the following characteristics; 

Pf^p ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

3. R.F. fixture with 700MHz design rules required. 1C should be sol¬ 
dered into test board and bypassed with 0.1 pF capacitor. Scope 
and probes require 700MHz bandwidth. 

FIGURE 13B. SIMULTANEOUS SWITCHING TRANSIENT WAVE¬ 
FORMS. 

Since all of the device outputs have a common ground, the 
transient currents, and hence the likelihood of higher internal 
ground bounce, will increase with the number of outputs 
switching simultaneously. Also, there is mutual coupling 
among output signal paths which causes varying levels of 
Vqlp for a given output, depending on tiie particular combi¬ 
nation of outputs that are switching simultaneously. 

Worst case Vqlp for ICs with end pin Vec and GND is mea¬ 
sured at the output located farthest from the GND pin with all 
other outputs switching simultaneously from high to low. See 
Application Note AN9001, “Measurement of Ground and 
Vqq bounce in Advanced High Speed (AC/ACT/FCT) CMOS 
Logic ICs”. See Section 9, “Harris’ On-Line Services”. 

Reducing Ground Bounce 

Taking another look at Equation 1 and noting that (i) itself is 
a function of dvQ/dt, it is seen that either a reduction in total 
inductance (L) or a reduction in the rate of change of the out- 



8-9 


BiCMOS FCT 
PRODUCTS 













BiCMOS Technical Overview 


put edge (dvQ/dt) will result in decreased internal ground 
bounce. Harris has taken steps in both of these directions to 
reduce ground/Vcc bounce and simultaneous switching 
transients in FCT devices. 

1. Layout techniques are used to reduce on-chip inductance 
in the Vqc and ground paths, especially for the segments 
that are common to all outputs. (See in Figure 12). 

2. Multiple bond-pads and bond-wires are used for Vcc and 
GND to reduce the inductance, in those paths, between 
the chip and the lead. (See L 2 in Figure 12). 

3. Lead frames are modified to create a ground plane. This 
also reduces L 2 . 

4. By switching from OV to 3.5V, Harris BiCMOS FCT out¬ 
puts provide a reduction in dVQ/dt over parts that switch 
from OV to 5V in the same amount of time. 

5. Additionally, for high to low output transitions, the distrib¬ 
uted pull-down structure lowers di/dt by reducing the 
peak amplitude and increasing the duration of the tran¬ 
sient current waveform. 

(For item 4 and item 5 above, see the output structure 
description under this heading). 

Vqlp is further reduced in Harris FCT through the use of lay¬ 
out techniques that minimize the mutual coupling among 
outputs, and also between inputs and outputs. 

Input Hysteresis 



H+/P- EPHAXIAL 
DIODE 

FIGURE 14B. SIMPUFIED DIAGRAM 

The Hams BiCMOS FCT process employs a thin epitaxial layer 
of lightly doped P material. This allows for heavier doping of the 
P substrate, which lowers the resistance of the substrate. The 
resistance of the EPI layer is limited by its small thickness and 
through liberal use of contacts to GND. Similarly, the N-well 
resistance is limited by its dimensions and through the use of 
contacts to Vqq. Lowering the resistance of these regions 
increases the amount of current required to produce the biasing 
voltages needed to turn on the bipolar transistors, thereby sig¬ 
nificantly reducing the probability of triggering a parasitic SCR. 

The use of the EPI layer, contacts, and other design and layout 
techniques result in resistance to latch-up for transient currents 
up to over 400mA, typical, at any input or output The absolute 
maximum DC rating, as specified in the JEDEC Standard No. 
18A, is -20mA at the inputs and -50mA at the outputs. 


In addition to reducing ground bounce/ Vqlp t Harris has 
increased the immunity of FCT to such transients, as well as 
any other ground noise, by adding hysteresis to the inputs. 
(See the input structure discussion earlier in this overview). 

Latch-Up Sensitivity 

Latch-up is an undesired state which occurs when a 
parasitic SCR, formed in ICs containing CMOS circuitry, is 
triggered. This parasitic SCR structure is shown in Figure 
14. Triggering is caused by overvoltages or undervoltages 
(on input, output, or supply pins) which cause current to be. 
injected into the substrate (i.e. to flow through substrate 
diodes). Once the device is triggered, a low impedance path 
is formed between Vcc si^^l GND, thus allowing potentially 
destructive current (Iq) to flow through the chip. 


NMOS PMOS 

D GND Vcc D Vcc 



FIGURE 14A. CROSS SECTION OF CMOS STRUCTURE 
SHOWING SCR LATCH-UP PARASITIC 
TRANSISTOR 


DC Electrical Specifications 

All DC and AC specifications of Harris BiCMOS FCT Bus- 
Interface ICs meet the industry standard JEDEC Standard 
No. 18A specifications. 

Absolute Maximum Ratings 

Note the conservative 6V absolute maximum DC supply volt¬ 
age which, literally, means that Harris reliability data is based 
on long term operation at 6V and 125°C. For short term over¬ 
voltage and conducted transients, the supply voltage can 
increase to 10V or more. For the maximum rated DC input, 
output, Vqq, and ground currents shown, Harris design rules 
for internal chip metallization cross sections are such that 
there is no long term degradation of the Si-AI interconnect 
traces. Peak switching transient currents for VqCi ground, and 
output traces may be higher (up to 1 A) and are easily handled 
by the generous cross sectional area of the interconnect. 

For free air power dissipation the thermal resistance of the 
plastic DIPS is 125°C/W, and for SOPs is ^67°cm 

Recommended Operating Conditions 

All plastic packaged 74 series devices may be reliably oper¬ 
ated over the full temperature range of 0°C to 70°C. The 
recommended input slew rate of lOns/V translates to the fol¬ 
lowing maximum rise and fall times: 

ViN = 3V: tr, tf < 24ns, 10% to 90% 

V|N = 5V; tr, tf < 40ns, 10% to 90% 

Please make note of the fact that switching speeds are spec¬ 
ified and tested for input rise and fall times of 3ns. 








BiCMOS Technical Overview 




For practical application purposes, the switching speeds and 
power dissipation prediction equations (shown later in this 
overview) are useful for up to 10ns input rise and fall times. 
There exists a range of capacitive loading (up through 
150pF) for which FCT outputs will be within this range. 

DC Electrical Specifications 

The Harris BiCMOS FCT family DC ratings are shown in the 
DC Electrical Specifications table. Refer to Table 4 for the by¬ 
type output sink current (Iql) and output source current 
(Iqh)- Note that the critical Iqq quiescent current is 80|iA at 
70°C. The JEDEC limit, and competition’s specification, is 
1.5mA. Clearly, for battery power or battery back-up the 
Harris FCT is the preferred product. 

TABLE 4. TABLE 4. OUTPUT DRIVE CURRENT FOR 74FCT 
(0®C TO 70°C) 


DEVICE NUMBER 


lOH (mA) 


Iql (mA) 


74FCT240 

15 

64 

74FCT244 

15 

64 

74FCT245 

15 

64 


74FCT374 

74FCT540 


! that for a typical TTL V|l of 0.25V to 0.4V, Iqq is below 


Vcc = SV 
Ta = 25®C 


MAX, RATED 
CONTINUOUS 
CURRENT -20mA 


-4 -2 0 2 4 6 8 

INPUT VOLTAGE (V) 

FIGURE 15. FCT INPUT CHARACTERISTIC 


■i 


lAll 

hn\ 


I 


74FCT646 15 64 

74FCT651 15 ' 64 

74FCT652 15 64 

74FCT653 15 64 

74FCT654 15 64 

74FCT821A-824A 15 48 

74FCT841A-844A 15 48 

74FCT861A 15 48 

74FCT863A 15 48 

Input Current vs Input Voltage 

Figure 15 is the typical I|n vs V|n characteristic at Xa = 25°C 
for FCT devices. From V|n = OV to 10V the only current flow¬ 
ing is leakage current (typically lOOnA). At about -0.8V the 
input diode to ground starts to conduct. This diode clamps 
the input voltage at approximately -IV. Under this condition 
input current should be limited to -20mA DC; 1A for peak 
transients of a few ns. Switching Current vs Input Voltage, 
Figure 16, shows the typical DC switching characteristics for 
an FCT input. Current (between Vqq and ground) begins to 
flow at approximately 0.7V and peaks at about 1.4V. At the 
maximum current point the N and P transistors are both on 
and present the least resistance between Vqc and ground. 


0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 

V|n(V) 

FIGURE 16. SUPPLY CURRENT vs INPUT VOLTAGE FOR 
FCT (TYPICAL) 

Sink Current Capability (Iql vs Vql) 

Figure 17 shows the typical output sink capability of an FCT 
240 under various conditions from worst case, at Vcc = 4.5V 
and T^ = 125°C, to best case, at Vcc = 5.5V and T^ = -55°C. 
At Vql = 0.55V, the output voltage at which 64mA is specified 
(at 5V, 25°C and 4.75V, 70°C) the curves indicate typical val¬ 
ues of 120mA and 90mA, respectively. For Vcc = 4.5V and 
125°C, and Vql = 0.55V, the curve shows a typical value of 
80mA which far exceeds the 48mA specified in the DC Electri¬ 
cal Specifications chart. 




Vql. output voltage (V) 

FIGURE 17. OUTPUT SINK CURRENT vs OUTPUT VOLTAGE 
FOR FCT 
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Source Current Capability (Iqh vs Vqh) 

Figure 18 shows the typical output source capability under 
the same conditions as in Figure 17. In these curves, at Vqh 
= 2.4V the typical currents at 25°C and 70°C are -69mA and 
-49mA, respectively: the minimum limit is -15mA. At 125°C 
and VoH = 2.4V the curve shows -35mA; the minimum spec¬ 
ified value is -12mA. 



Vqh. output voltage (V) 

FIGURE 18. output SOURCE CURRENT vs OUTPUT VOLTAGE 
FOR FCT 


At the colder temperatures of 0°C and -55°C the current 
drive, both sink and source, is substantially higher. 

The X-intercepts of Figure 18 show the FCT output voltage for 
CMOS input loads (defined as I|n = IpA, typically Iin is a few 
nA). Table 5 summarizes Vqh for strictly CMOS loads. The 
data in this table is useful in FCT-to-CMOS (HC/HCT or 
AC/ACT) interface design, which is covered in AnswerFAX 
document number 7001, “System Design". 

Shown in Figure 19 is the FCT test circuit. A Thevenin 
equivalent may be used for output loading. 

TABLE S. Vqh FOR CMOS LOADS; Iqh = 1pA (Figure 18) 



Dynamic Characteristics 

Switching Speed 

Since FCT is a low-power drop-in replacement for Fairchild 
Advanced Schottky TTL (FAST) 8-bit, 9-bit and 10-bit 
devices, the propagation delay specifications are set to 
equal those of the FAST family. As such, FCTXXX/A is gen¬ 
erally the same speed as the Advanced CMOS Logic 
(AC/ACT) family, which should be considered a complemen¬ 
tary, rather than competing, family. FCTXXXAT, however, is 
an average of 30% faster than either FAST or AC/ACT, thus 
creating a new speed standard that bipolar TTL cannot 
match. To keep switching noise under control and meet FCC 
emission specifications while using these extremely fast ICs, 
the system designer should employ transmission-line termi¬ 
nations, superior decoupling, and careful PC board layout. 

The speed of an octal interface 1C is usually characterized by 
the propagation delay on a single channel. For example, the 
CD74FCT240 Octal Inverting Buffer/Line Driver is specified for 
a maximum tpHL and tp|_H of 8.0ns when operating in an ambi¬ 
ent temperature (T/O between 0°C and 70°C. It should be 
noted that all FCT specifications apply to both output signal 
transition directions: LH/HL, ZH/ZL, and LZ/HZ, whereas FAST 
frequently specifies widely different tp|_H and tp^L values. Most 
designers will have to use the slower of the two values in their 
designs. Switching-speed parameters for FCT device types 
match those of JEDEC standard No. 18A. Harris FCT ICs are 
offered primarily in the commercial (0°C to 70°C) temperature 
range. Two types (244E and 245E) are offered in the extended 
(-55°C to 125°C) temperature range. Figures 19 to 23 depict 
the JEDEC standard for the switching-speed test circuit and 
timing waveform definitions. These are the same that are used 
for FAST and AS but differ slightly from those used to test 
AC/ACT. 

FCTXXXAT - Higher Speed Version 

Harris offers BiCMOS FCT products in two speed grades: Base 
speed and higher speed. The base speed version of each type 
is designated as either FCTXXX or FCTXXXA (the latter for 
800 or 2900 series types). The higher speed versions are des¬ 
ignated as FCTXXXAT when the base version is FCTXXX. The 
T’ serves to emphasize the fact that Harris FCT devices pro¬ 
vide a TTL-like output swing, thereby reducing ground bounce. 
(The Harris base speed versions also offer this feature, but 
since those parts and numbers have already been established, 
they will not be changed.) Some examples: 
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Test Circuits and Waveforms 

Vcc 



NOTE: 

4. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 19. TEST CIRCUIT 


SWITCH POSITION 
TEST SWITCH 

tpL 2 > tpzL. Open Drain Closed 

<PHZ. tpZH. tPLH' tpHL _ OPS^ _ 

DEFINITIONS: 

C[^ = Load capacitance, includes jig and probe 
capacitance. 

Rf=Termination resistance, should be equal to Zqut 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 




TIMING 

INPUT 

ASYNCHRONOUS CONTROL 


SYNCHRONOUS CONTROL 
PRESET CLEAR 
CLOCK ENABLE XXA^ 
ETC. ^VW i I 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 20. SETUP, HOLD, AND RELEASE TIMING 


FIGURE 21. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

V- 

tpZL *■ 



OUTPUT SWITCH 
NORMALLY LOW CLOSED iKl-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


FIGURE 22. ENABLE AND DISABLE TIMING 


Harris BiCMOS FCTXXXAT high speed versions are, on the 
average, 30% faster than either FCT or FAST. Speeds are 
also faster than the AS, BCT, or BC bus interface families. 

Speed vs Capacitive Load 

Propagation delays for FCT interface types are determined 
using a JEDEC standard load as shown in Figure 24. The 
50pF capacitor approximates a fan-out of 5-10 CMOS/TTL 
loads, which is reasonable for on-board operation, but prob¬ 
ably too low for bus-interface applications. Figure 25 illus¬ 
trates the effect of different capacitive loads on propagation 
delays. Above Ci, = 50pF the delta delay is about 16ps/pF. 


SAME PHASE 
INPUT TRANSITION 


OJV 

VoL 

OUTPUT 

_ll_ 

0.3V 

VOH 

OPPOSITE PHASE 
INPUT TRANSITION 





\_ 


tpHL 




5s::: 


l|PI^ 



FIGURE 23. PROPAGATION DELAY 


TEST LOADING 
Q) tPHL>tpLH 


FROM FCT 

OUTPUT t > 
UNDER TEST Cf. 

^50pF 


RGURE 24. HARRIS (AND JEDEC) FCT TEST LOAD CIRCUITS 


^50on 

© tPHZ. ‘PZH 


® tPLZ.*PZL 
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0 2S 70 125 —-55 0 25 70 

Ta, TEMPERATURE (OC) Ta, TEMPERATURE (°C) 

HGURE 26E. tpHz FIGURE 26F. tpzH 

FIGURE 26. MEAN PROPAGATION DELAY vs TEMPERATURE AND SUPPLY VOLTAGE FOR FCT 


8-14 







BiCMOS Technical Overview 


Min/Max Delay Issue and Solution 

Figure 27 vividly illustrates the wide Min/Max delay spread of 
FCT data sheet (D/S) specifications. It is readily seen that for 
the CD74FCT373 part the design engineer would unhappily 
use a Min delay of 1.5ns and a Max delay of 8.0ns. This 
infers that for any two 373 octal latches making up a 16-bit¬ 
wide bus-interface, 8 bits could traverse the IC at 1.5ns while 
the other 8 bits take 8.0ns! This is a significant spread and 
can limit useful system clock frequency. 

However, by making two simple adjustments to the Min/Max 
delays, a tighter set of useful design Min/Max delays are 
obtained: 

1. Adjust ±0.5ns for built-in guardbands - used for test corre¬ 
lation of ICs, not design use. 

2. Adjust for temperatures greater than 0°C and less than 70°C. 
Rules for Useful Design Min/Max 

1. tp Min = D/S Min + 0.5ns + 0.01ns/°C 

2. tp Max = D/S Max - 0.5ns - 0.01 ns/°C 

These rules are applicable to tpLH, tpHL. tpzL. fpLZ- tpzH> 
tpHZ- In Figure 27A, the D/S and design values are shown; 
certainly a Min/Max range of 2.4ns to 7.4ns for a PCS oper¬ 
ating at 50°C +10°C is more useful than 1.5ns to 8.0ns. 

Even more beneficial is application of the higher speed suffix 
“AT” FCT parts. As shown in Figure 27B, the design 
Min/Max spread is only 2.4ns to 5.1ns; this is very useful! 
The two design rules for Min/Max are applicable to all Harris 
BiCMOS FCT types. 


DESIGN MIN/MAX 


40»C, 5.25V D/S MIN/MAX SO^C. 4.75V 


I I 

1.508,0®C, 5.25V 8.008, 70°C, 4.75V 

FIGURE 27A. FCT373 


DESIGN MIN/MAX 


2.4o8 

40®C, 5.25V 


5.108 

60®C, 4.75V 


1.508,0“C, 5.25V 5.708,70®C, 4.75V 

FIGURE 27B. FCT373AT 

FIGURE 27. EXAMPLE SHOWING DESIGN VALUES vs DATA 
SHEET VALUES FOR MIN/MAX DELAYS 

Delay Skew 

Each 8-bit, 9-bit and 10-bit part will have propagation delay 
skews that fall into three categories: 

• Pin to pin skew 

• Simultaneous switching skew 

• H-L vs L-H (edge) skew 


Table 6 records the skew data for the three categories. 
Simultaneous switching skew is measured with 7/8 outputs 
switching rather than 8/8 due to the immediate availability of 
a good RF ground bounce fixture. Skew would be slightly 
larger for 8/8 switching. The largest incremental delay 
change occurs for 7/8 outputs switching H-L. The incremen¬ 
tal change for the H-L skew is larger than that for the L-H 
skew due to output edge control circuitry. 

Dynamics of Ground Bounce 

Octal or 9/10-Bit bus-interface parts, when switching simulta¬ 
neously, will have worst-case noise glitches on otherwise 
quiet outputs when N-1 of the N outputs all go HIGH or LOW 
at the same instant. In a practical sense, skew of the IC 
channels (up to Ins) and skew of PCB interconnection (pos¬ 
sibly 0.5ns to 1 ns) will cause outputs to switch at slightly dif¬ 
ferent times; therefore, this is a “Murphy’s Law” exercise - 
what if all 7 outputs of an FCT octal (such as the popular 245 
transceiver or the 373 latch) all switch H-L or L-H on top of 
each other? Figure 28A and Figure 28B show the ground 
bounce (Vqlp) noise glitch for Harris FCT245 and 373 types 
and Figure 24C shows the Vcc bounce (Vqhv) Ql'tch for the 
FCT373 type - all very representative of the Harris IC and 
package design for minimized switching noise. In fact, the 
FCT373 devices used for these measurements operate at 
“AT” speed. Figure 29 shows the measured ground bounce of 
a competitor’s FCT 245 IC. Ground bounce measurements for 
the competitor’s FCT 245A are even higher. Application Note 
AN9001 provides a detailed description of Harris accurate 
Ground/Vcc Bounce Test PCBs and how readers may obtain 
one for their own measurements. (See Section 12). From the 
waveforms in Figures 28 and 29, a summary of useful obser¬ 
vations is shown in Table 7. 

TABLE 6. TYPICAL PROPAGATION DELAY SKEW FOR THE 
FCT245 


PROPAGATION DELAY (ns) 


1/8 7/8 INCREMENT 

SWITCHING SWITCHING 1/8 TO 7/8 




5.56 


5.56 


5.24 

5.24 



11 

■a 


12 

B6 

5.06 

4.76 


13 

B5 

5.14 

4.75 

mmm 

14 

B4 

j^Jj 

4.82 


15 

B3 

5.12 

4.78 


16 

B2 

5.30 

4.86 

6.40 

17 

B1 

5.22 

4.86 

6.40 

18 

BO 

5.25 

4.84 

Quiet 

Pin to Pin 

0.37 

0.34 

0.08 


1.13 


1.34 


1.26 


1.47 

0.74 

1.28 

0.78 

1.10 

0.38 

1.18 

0.38 



Skew I 

Maximum 0.44 

Edge Skew 

Maximum 1/8 
to 7/8 Skew 

NOTE: Vcc = 5V, Tft = 25°C. 
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Y-AXIS X1.000 V/OIV X-AXIS x 10.Ons/DIV 

Volp-1-240V 

FIGURE 28A. HARRIS 245 - Voi,p 
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swrrcHiNU) .3g.200n8 10.800n* 60.800ns 

Y-AXIS X1.000 V/DIV X-AXIS x 10.0ns/DIV 


Volp>=1-240V 


FIGURE 28B. HARRIS 245 - Vqlp 



Y-AXIS X1.000 V/DIV X-AXIS x 10.Ons/DIV 

Vqhv ~ 460.0niV 

FIGURE 28C. HARRIS 373 - Vqhv 
FIGURE 28. GROUND BOUNCE (Vqlp) AND Vcc BOUNCE 

(Vqhv) roR Harris fct 



Y-AXIS X 1.000 V/DIV X-AXIS X 10.0ns/DIV 

Vqlp - 2.000V 

figure 29. GROUND BOUNCE (Vqlp) FOR A 
COMPETITOR’S FCT 


TABLE 7. SELECTED DATA FROM FIGURE 24 AND FIGURE 25 


DEVICE TYPE 

V0LP(V) 

UNDER 

SHOOT 

(V) 

PULSE 
WIDTH 
AT 0.8V 
(ns) 

Vqhv (V) 

Harris FCT245/AT 

1.24 

0.83 

3.0 

- 

Harris FCT373/AT 

1.24 

0.9 

3.5 

0.46 

Competitive FCT245 
Second Peak 

2.00 

0.85 

3.0 

- 

1.1 

- 

3.0 

- 


NOTES: 


5. Vqlp exceeds D/S V|l of 0.8V in all cases. Even the second peak 
of the competitive 245 ground bounce ringing waveform ex¬ 
ceeds this limit. 

6. Widths are under 3.5ns at 0.8V. This means that a wait time to 
strobe an output would be no longer than about 4ns after outputs 
switch H-L. 

7. The one-of-seven switching outputs that is monitored for the Har¬ 
ris FCT device shows minimal undershoot and overshoot - illus¬ 
trating benefits of designed-in ground/Vcc bounce minimization 
techniques. However, competitive H-L active output under¬ 
shoots by 1.5V and falls faster - illustrating the lack of a slowing 
H-L edge control. 

System Design Aspects of Vqlp and Vqhv 

Although Harris BiCMOS FCT outputs might produce a peak 
ground bounce glitch of 1.25V, Harris BiCMOS FCT inputs 
will not respond. A built-in hysteresis circuit at each input 
adds about 0.2V to the input switchpoint voltage. 

Power Consumption 

Operating Current/Power 

For Bus-Interface Logic ICs that are specified to match VME, 
Multibus II or other bus standards, FCT is clearly the lowest 
current drain family, and hence lowest heat dissipation fam¬ 
ily. Figure 30 is actual measured current up through 20MHz 
operation for 7/8 outputs switching into a 50pF load. Since 
V|n is 3.5V, the Iqq component of FCT current drain is 
included; Figure 30 is a very real-world comparison of bipo¬ 
lar FAST, BiCMOS BCT, and Harris BiCMOS FCT. Results 
are very obvious for relative current drain; for example at 
standby (f = 0) FCT current drain is virtually zero while BCT 
and FAST are at 50mA and 75mA respectively. For a contin¬ 
uous clock, up through 20MHz, both FCT and BCT save 
power over FAST. Most importantly, for overall average cur¬ 
rent drain of data or address buffers, at 5MHz, FCT shows 
over a 2.5X savings in current, and a corresponding savings 
in power (or heat dissipation) in a system. 
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100kHz 1MHz 10MHz 

OPERATING FREQUENCY 


FIGURE 30. OPERATING CURRENT (Ice) AS A FUNCTION OF 
OPERATING FREQUENCY FOR FAST, BCT, AND 
HARRIS FCT 

Even for the Hi-Z mode, when outputs hanging on a bus are 
disabled, FCT saves 188X in standby or Hi-Z IC power 
consumption. 


TABLE 8. FCT vs BCT POWER DISSIPATION COMPARISON 



Ice maximum 

POWER MAXIMUM 

FCT 

0.08mA 

0.-44mW 

BCT 

15mA 

82.5mW 


NOTE: Vcc = 5.5V, T^ = 70°C, Outputs Hi-Z, Data Sheet Values. 


Power Estimating 

The system designer needs to get a good handle on his PCB 
power consumption in order to specify his power supply, 
design for thermal control, and also to estimate decoupling 
capacitor sizes and ferrite bead currents for EMI control. 
Equation 2 shows the exact FCT power consumption equa¬ 
tion per IC input or per IC function. Without going through 
the data sheets to extract parameters to put into this equa¬ 
tion let’s look at a concise set of values applicable to all Har¬ 
ris FCT types: 


TABLE 9. PARAMETERS FOR CALCULATING POWER 
CONSUMPTION 



TYPICAL 

MAXIMUM 

MAXIMUM 


Vcc = 5V 

Vcc = 5.25V 

Vcc = 5.5V 

PARAMETERS 

Ta = 25°C 

Ta = 70°C 

Ta = 125°C 

•cc 

0 

80pA 

500nA 

Alee 

0.4mA 

1.6mA 

2mA 

CpD (Note 1) 

40pF 

60pF 

60pF 


NOTE: Will vary somewhat with device type. 


All other variables such as C|_ per output, and input/output 
frequencies are estimates made by the system designer, 
remembering that average frequency (not peak) is used for 
power averaging. 

P = Ice Vcc + Alec VccD + CpcVcc % + Cl(Vcc - 1 •4V)2fo 

» '' ' V ' 

Per Input/Function Per Output/Function 

(EQ.2) 


Where: 

Ice = Quiescent Current (From Data Sheet Ratings) 

Vcc = Supply Voltage 
f j = Input Frequency 
fo = Output Frequency 

CpQ = Device Equivalent Power Dissipation Capacitance; 

Used for Computing Internal Chip Power = 40pF 

C|_ = Load Capacitance; Used for Computing Output Stage 

Power 

Alec = Added Direct Current When V|n = Vcc -2.1V (TTL 
Input High Level) 

D = Duty Cycle of Input (Percent of Time High) 

System Design Considerations 

System Design Using Harris BiCMOS FCT 

Successful system design using Harris BiCMOS FCT is 
assured if the fundamental DC drive and major speed con¬ 
siderations already covered are understood - and if “Golden 
Rules” of Design and PCB layout are followed. It is not 
enough simply to apply the static and dynamic characteris¬ 
tics in order to achieve excellent fault-free computer system 
operation, the system design engineer must also approach 
his hardware design task so as to stay within stringent EMI 
limits for conducted and radiated energy. 

Ten Golden Rules for Successful Design with FCT 

1. No Floating Inputs - Tie unused inputs to GND or Vcc- Po*" 
transceiver I/O pins, return floating inputs to Vcc or 
ground via a resistor (100£2 or more) to avoid output 
shorts. 

2. Decouple Each IC Correctly - Decoupling differs for data 
(non-periodic) signal ICs and clock (or periodic signal) ICs. 

A. Data/Address (non-periodic) - Place a decoupling 
capacitor with value Cp on same side of PCB as IC 
with shortest possible leads to Vcc ^rid ground pins. 
Given a choice, put Cq closer to Vcc minimize 
EMI on power buses. Placing Cq on the opposite side 
of the board is not as effective. 

N 

Cp = 9 NCpd + 95;Cl (EQ-3) 

1 

N = Number of Functions in IC 
Also specify Cp to have: 

ESL<10nH 
ESR < 0.5£2 

B. Clock Generator and Driver ICs (Periodic Signals) - 
20MHz to 40MHz periodic clocks, strobes, etc. have 
harmonics in the EMI band (150MHz and up) where 
FCC rules are stringent. Decouple periodic signal ICs 
with both a Cq and ferrite bead. Combination three 
terminal devices for this purpose are available (the 
Murata Erie DS 310 types, for example). Place on 
same side of PCB as IC. 
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3. Terminate Interconnects More than Six Inches in Length - 
VME, Multibus II, and other bus standards specify adequate 
Thevenin termination. Interconnects within a PCB may not 
need to be terminated but should be if they are six inches or 
more in length. This avoids reflection problems and also 
avoids crosstalk problems should two parallel PCB traces 
run alongside each other for six inches or more. A termina¬ 
tion also keeps ground bounce noise glitches from increas¬ 
ing in amplitude much over 1.25V, thereby preventing these 
glitches from false triggering inputs.Terminations may be 
series, shunt, or Thevenin (See Figure 31). 

4. Low-Voltage Operation - While Harris BiCMOS FCT may 
be operated below 4.5V, it was not designed for this pur¬ 
pose. Harris AC logic, operable down to Vcc = ‘l-SV is 
recommended for battery operation or battery backup. 
(References 5 and 6). 


SERIES 


— ^o-Wr--Ci:=ZZD—— 


Rs » Zq' (CHARACTERISTIC IMPEDANCE OF PCB TRACE) 



Table 10. Note 1 applies to the interface between FCT 
devices and those that have CMOS switching levels (HC 
or AC); the only limitation is a reduced noise margin from 
what it would be if FCT had a full 5V swing. Harris 
BiCMOS FCT is intentionally designed to provide a 
reduced output swing. The user should understand that 
not swinging to 5V has ovenvhelming advantages, 
namely: 

A. Less crosstalk jeopardy 

B. Less switching noise, i.e. lower groundA/cc bounce 

C. Less radiated and conducted EMI 


TABLE 10. INTERFACING FCT AND OTHER LOGIC FAMILIES 


FROM 

TO 

FCT 

HCT/ 

ACT 

HC/AC 

FAST 

AS 

ALS/LS 

BC/FCT 

FCT 

Direct 

Direct 

Direct 
(Note 8) 

Direct 

Direct 

AC/ACT 

Direct 

Direct 

Direct 

Direct 

Direct 

HC/HCT 

Direct 

Direct 

Direct 

Direct 

Direct 

FAST 

AS/ALS/LS 

Direct 

Direct 

(Note 9) 

Direct 

Direct 

BC/BCT 

Direct 

Direct 

(Note 9) 

Direct 

Direct 


NOTES: 

8 . For Harris BiCMOS FCT to HC or AC logic families, the low logic 
level noise margin is 1.4V (Vql < 0-1V and V|LMax = 1.5V). The 
high logic level noise margin is as shown in Table 11. 

9. For any of the TTL families (FAST, AS, ALS, LS) or the BC, BCT 
BiCMOS families, for low logic levels (Vql to V|l) there is a good 
noise margin of at least 1.2V. For high logic levels (Vqh to V|h) 
the noise margin varies with family. If the manufacturer does not 
supply data like that shown in Table 11 for Harris BiCMOS FCT, 
then a pull-up resistor to Vqq at the interface is necessary. 


FIGURE 31. METHODS OF TERMINATION 

5. Live PCB Insertion and Multi-System Interfacing is Safe 
With Harris BiCMOS FCT - Because Harris BiCMOS FCT 
(unlike other FCT) does not have input or output clamp 
diodes to Vcc there is no danger in live insertion of PCB 
with Harris BiCMOS FCT as buffers. With other buffers, 
live bus clocks or data can momentarily be loaded down 
causing loss of information. This problem will not occur 
with Harris BiCMOS FCT. Also interfacing between two 
systems having different power sources is facilitated. 

6. Momentarily Shorting Outputs is Allowed But Restricted - 
If forced node testing is done, please be careful not to 
overheat the FCT 1C (short only one output pin per pack¬ 
age, for no more than Is). 

7. Interfacing FCT to Other Logic Families - Harris BiCMOS 
FCT Bus-Interface ICs interface easily to all other CMOS, 
Bipolar, and BiCMOS logic families directly as shown in 


8. Avoid Crosstalk Problems - As shown in Figure 32, if two 
PCB interconnect copper traces on the same layer run 
closely spaced in parallel for enough distance (L) without 
terminations, a noise glitch at B can be large enough to 
switch that input. Rules to avoid problematic crosstalk: 

A. For FCT keep L conservatively under six inches if 
runs have to be paralleled. 

B. If parallel runs exceed six inches, terminate with Rs = 
Zq of trace. Place a C of about 180pF in series with 
Rs to reduce power. Also a ground trace could be 
placed between runs. 

C. Best bet is to avoid parallel runs of over six inches. 
Use different PCB levels separated by a Vcc o'" 
ground plane. 
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< Rs>Zo 

y 180pF 


UNTERMINATED ' 


WITH AC SHUNT TERMINATION 


FIGURE 32. SIGNAL CROSSTALK RESULTS FROM PARALLEL 
TRACES AND IS REDUCED BY TERMINATION 

9. GroundA/cc Bounce Will Not Affect Performance with 

These Simpie Rules: 

A. Vcc bounce is under 0.5V; usuaiiy not a probiem. 

B. Ground bounce is about 1.25V, about haif of that of 
competitive FCT, but above V|LMax of 0.8V. Even 
though Harris BiCMOS FCT ground bounce is well 
below the input switchpoint, particulariy with sufficient 
pulse width to faise trigger an input, other system 
noise and/or DC offset of 0.2V to 0.3V above ground 
due to high DC loading couid faise trigger an input if 
the iine is not terminated. Therefore, if an output with 
a potential for ground bounce exists, terminate with 
either series or shunt Rs as described in Rule 3 


above. Remember, an unterminated line produces a 
signal of 2X amplitude at the end of the unterminated 
trace. This couid easily cause false triggering. If 
ground bounce occurs at latch or flip-flop data inputs, 
its 3ns width at 0.8V and its centering right at the out¬ 
put edge (See Figure 28) is such that no extra strobe 
deiay or system clock frequency reduction is needed. 

Because FCT inputs have typically 200mV of hysteresis, 
input dynamic noise margin remains above 0.5V in the 
presence of ground bouncing, i.e. internal stored data is not 
subject to loss for Harris BiCMOS FCT; this is a problem in 
competitive FCT which has 2V or more of ground bounce! 

10. PCB Must Be Designed to Minimize EMI - Before initia¬ 
tion of the PCB layout and design, it is imperative that a 
comprehensive action plan to minimize EMI be put into 
place - realizing that high speed digital ICs are EMI spec¬ 
trum generators. Whether it is FCT, AC/ACT, FAST, VL¬ 
SI, ASICs or memory, with clock rates above 10MHz and 
switching edges below 5ns, PCB design for EMI contain¬ 
ment will pay off in the end - designers will not have to ap¬ 
ply painful “band-aids”, or worse - scrap the PCB design, 
after equipment is built. Guidelines for EMI control in PCB 
application of FCT or like devices follow: 

A. Become familiar with EMI control measures - There are 
good comprehensive text books and reports available 
on PCB design spanning layout, decoupling, board 
materials, terminations, shielding, grounding, etc. Some 
of these are listed as references at the end of this sec¬ 
tion. Tutorial seminars are available from sources such 
as The Keenan Corporation listed as a reference. Abso¬ 
lute musts are summarized in the following notes. 


TABLE 11. NOISE MARGINS FOR INTERFACING HARRIS BICMOS FCT TO AC OR HC LOGIC 



FCT OUTPUT VOLTAGE 


VoL < 0.1V 


VohOO 


Vcc(V) 

Ta(®C) 

4.50 

125 

4.75 

70 

5.00 

25 

5.25 


5.50 

-55 



AC OR HC INPUT VOLTAGE 


V|L = 1.5V MAXIMUM 


V|h(V) 


NOISE MARGIN 


MINIMUM 

SPECIFIED 

ACTUAL SWITCHING 
VOLTAGE 

3.15 

1.90 to 2.60 

3.33 

2.03 to 2.73 

3.50 

2.1510 2.85 

3.68 

2.28 to 2.98 

3.85 

2.40 to 3.10 



0.35 

0.90 

0.37 

0.97 

0.50 

1.15 

0.52 

1.22 

0.55 

1.30 
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B. Decouple carefully. 

1. ICs as described in Rule 2 above. 

2. PCB power entry - each power plane area on PCB 


FERRITE BEAD 



C1 - 0.1 )iF RF CAPACmOR 

CtMIN ■ tantalum CAPACmOR EQUAL TO SUM OF ALL 
DECOUPLING CAPACITORS ON BOARD 

FIGURE 33. DECOUPLING CAPACITORS AT POWER ENTRY 
POINT ON PC BOARD 

C. Isolate 1C block with separated power planes - On a 
multi-layer PCB (preferred over two-sided) use a sep¬ 
arated Vqq plane for various system blocks such as 
high speed synchronous logic, I/O logic, memory, 
lower-speed logic, analog circuits. For each seg¬ 
mented Vcc area use separate power entry decou¬ 
pling as illustrated in Figure 33. 

D. Periodic Signal Buffers, Main Culprit - As discussed, 
take special care In decoupling, terminating, group¬ 
ing, and laying out short ground return paths. It has 
been found [1-4] that most out-of-specification EMI 
frequency peaks are harmonics of periodic signals, 
and can be traced back to a violation of the “Golden 
Rules” covering periodic signals In the design of 
PCBs. 

E. IC Placement - FCT as PCB I/O should be very close 
to the connector with its isolated Vcc plane. This min¬ 
imizes the inductance of high current Vcc and ground 
paths. Group synchronous clocked logic and micros 
closely, again with a dedicated Vcc plane in an area 
close to PCB connector - but secondary to I/O. Slower 
speed and/or asynchronous logic should be grouped 
in a separate area with its own Vcc plane, and can be 
farther from connector. Likewise analog signal ICs 
must have separate Vcc and ground planes providing 
separate power entry. 


References 

[1] Harris Semiconductor, Application Note AN8906, “Noise 
Aspects of Applying Advanced CMOS (AC/ACT) Semi¬ 
conductors,” April 1989. 

[2] R. Kenneth Keenan, “Decoupling and Layout of Digital 
Printed Circuits,” The l^nan Corporation, Pinellas Park, 
FL. 

[3] R. Kenneth Keenan, “Digital Design for Interference 
Specifications,” The Keenan Corporation, Pinellas Park, 
FL. 

[4] The Keenan Corporation, FCC Emissions and Power 
Bus Noise - 2nd Edition. 

[5] Harris Semiconductor, Data Book SSD-283A, Advanced 
CMOS Logic ICs, October 1988. 

[6] Nadolski, J. “Logic Designs for Battery-Powered or Bat¬ 
tery Backed-Up Operation,” Harris Semiconductor 
Application Note AN7373. 

[7] JEDEC Standard No. 20, “Standard for Description of 
54/74ACXXXX and 54/74ACTXXXX Advanced High 
Speed CMOS Devices”. 

[8] JEDEC Standard No. 18A, “Standard for Description of 
54/74FCTXXXX High Speed CMOS [/BiCMOS] Devices”. 


F. Terminate - Terminations always reduce ringing on a 
PCB interconnect at FCT-like speed. Follow guidance 
of Rule 3 above. 
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Famiiy Ratings and Specifications 

For specific technicai information on each individuai device type, refer to the apporpriate data sheet within this section. 


Absolute Maximum Ratings Thermal Information 

DC Supply Voltage, Vcc.-0.5 to 6V Maximum Storage Temperature, Tstg .-65°C to 150°C 

DC Input Diode Current, I|k For V| < -0.5V.-20mA Maximum Lead Temperature (During Soldering) 

DC Output Diode Current, Iqk For Vq < -0.5V.-50mA At Distance 1/16in. ± 1/32in. (1.59mm ± 0.79mm) 

DC Output Sink Current Per Output Pin, Iq .70mA From Case for 10s Max.265°C 

DC Output Source Current Per Output Pin, Iq .-30mA Unit Inserted into a PC Board (Min Thickness 1/16in. or 1.59mm) 

DC Vcc. Current, Ice. N(Ioh) + M(Alcc) with Solder Contacting Lead Tips Oniy.300°C 

DC Ground Current, icNc. N(Iol) + M(Aicc) mA Maximum Power Dissipation per Package, Pq 

Where N = No. of Outputs Package E, EN 

M = No. of Inputs Ta = -55°C to 100°C.500mW 

Operating Conditions Ta = 100°C to 125°C_Derate Linearly at 8mW/°C to 300mW 

« . ^ ^ Package M 

Operating Temperature Range, Ta ^ ^ Ta =-55°C to 70°C. 400mW 

.Ta = 70°C to 125°C.Derate Linearly at 6mW/°C to 70mW 

Operating Voltage Range 

Ta = 0°C to 70°C (74 Series).4.75V to 5.25V 

Ta = -55°C to 125°C (54 Series).4.5V to 5.5V 

DC Input or Output Voltage, V|, Vq .OV to Vcc 

Input Rise and Fall Slew Rate, dt/dv.Ons/V to lOns/V 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not impiied. 


DC Electrical Specifications 74FCT Commercial Temperature Range 0°C to 70°C, Vcc = 4.75V Min to 5.25V Max 

54FCT Inductrial Temperature Range -55°C to 125°C, Vcc = Min to 5.5V Max 


PARAMETERS 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output 
Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three-State Leakage 
Current 


Short Circuit Output 
Current (Note 8) 


Input Clamp Voltage 


Quiescent Supply Current 


Additional Quiescent Sup¬ 
ply Current per Input Pin, 
TTL Inputs High, 1 Unit 
Load 


NOTES: 

10. Unless othenvise specified, all voltages are referenced to GND. 

11. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

12. Inputs that are not measured are at Vcc or FCT Input Loading: All inputs are 1 unit load. Unit load is Alec I'roit specified in 
DC Electrical Specifications Chart, e.g., 1.6mA Max at 70°C. 

13. Values are for FCT240 types (See Table 4 for id, and Iqh for other types). 
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HAFRRIS CD74FCT240, CD74FCT240AT, 
s B M, 0 o N 0 u 0 T o R CD74FCT244, CD74FCT244AT 


January 1997 

Features 

• Buffered Inputs 




Typical Propagation Delay: 

4.1ns at Vcc = 5V, Ta = 25°C 
CD74FCT240, CD74FCT240AT 

- Inverting 

CD74FCT244, CD74FCT244AT 

- Noninverting 

SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

CD74FCTXXX Types - Speed of Bipolar FAST^m/as/S 

CD74FCTXXXAT Types - 30% Faster Than 
FAST^*'/AS/S with Significantly Reduced Power 
Consumption 

64mA Output Sink Current 

Output Voltage Swing Limited to 3.7V at Vcc = 

Controlled Output Edge Rates 

Input/Output Isolation to Vcc 

BiCMOS Technology with Low Quiescent Power 


BiCMOS FCT Interface Logic, 
Octal Buffers/Line Drivers, Three-State 

t-;- 

Description 

The CD74FCT240, CD74FCT240AT, CD74FCT244, and 
CD74FCT244AT three-state octal buffers/line drivers use a 
small geometry BiCMOS technology. The output stage is a 
combination of bipolar and CMOS transistors that limits the 
output HIGH level to two diode drops below Vcc- This 
resultant lowering of output swing (OV to 3.7V) reduces 
power bus ringing (a source of EMI) and minimizes Vcc 
bounce and ground bounce and their effects during simulta¬ 
neous output switching. The output configuration also 
enhances switching speed and is capabile of sinking 64mA. 

The CD74FCT240, CD74FCT240AT, CD74FCT244, and 
CD74FCT244AT have active LOW output enables (10E, 20E). 

Ordering Information 

TEMP. PKG. 

PART NUMBER RANGE (°C) PACKAGE NO. 

CD74FCT240E 0to70 20 Ld PDIP E20.3 

CD74FCT240ATE 0to70 20 Ld PDIP E20.3 

CD74FCT244E 0 to 70 20 Ld PDIP E20.3 

CD74FCT244ATE 0to70 20 Ld PDIP E20.3 

CD74FCT240M 0to70 20 Ld SOIC M20.3 

CD74FCT244M 0to70 20 Ld SOIC M20.3 

CD74FCT240SM 0 to 70 20 Ld SSOP M20.209 

CD74FCT244SM 0to70 20 Ld SSOP M20.209 

NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinouts 


CD74FCT240, CD74FCT240AT 
(PDIP, SOIC, SSOP) 

TOP VIEW 



CD74FCT244, CD74FCT244AT 
(PDIP, SOIC, SSOP) 

TOP VIEW 



CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. _ 

Copyright © Harris Corporation 1997 


File Number 2227.4 
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CD74FCT240, CD74FCT240AT, CD74FCT244, CD74FCT244AT 


Functional Diagram cd74fct24o, cd74fct24oat truth table 



NOTE: 


1. H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = HIGH Impedance 


I EC Logic Symbols 


CD74FCT240, CD74FCT240AT CD74FCT244, CD74FCT244AT 
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CD74FCT240, CD74FCT240AT, CD74FCT244, CD74FCT244AT 


Absolute Maximum Ratings 


Thermai Information 


DC Supply Voltage (Vcc). 

.... -0.5V to 6.0V 

Thermal Resistance (Typical, Note 2) 

9ja(°C/W) 

DC Input Diode Current, I|k (for V| < -0.5V). 

.-20mA 

PDIP Package. 

135 

DC Output Diode Current, Iqk (fof Vq < -0.5V).. 

.-50mA 

SOIC Package. 

125 

DC Output Sink Current per Output Pin, Iq. 

.70mA 

SSOP Package. 

.... 130 

DC Output Source Current per Output Pin, Iq ... 

.-30mA 

Maximum Junction Temperature. 

.150°C 

DC Vcc Current (Ice). 

.140mA 

Maxinnim Storage Temperature Range. 

.. .-65°CtOl50°C 

DC Ground Current (Iqnd). 

.528mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 



(SOIC and SSOP-Lead Tips Only) 


Operating Conditions 




Operating Temperature Range. 

.0to70°C 



Supply Voltage Range, Vcc. 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to :£ Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 

the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 


NOTE: 




2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Temperature Range, 0°C to 70°C, Vcc = 5.25V, Vcc = 4.75V 





NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vqc or GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is AIqq limit specified in Static Characteristics Chart, e.g., 1.6mA max at 70°C. 
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CD74FCT240, CD74FCT240AT, CD74FCT244, CD74FCT244AT 


Switching Specifications tr, tf = 2.5ns, Cl = sopF, Rl - See Figure 2 


PARAMETER 

SYMBOL 

Vcc 

(V) 

CD74FCT240, CD74FCT244 

CD74FCT240AT, 

CD74FCT244AT 

UNITS 

25®C 

0°C to 70°C 

25°C 

0®C to 70°C 

TYP 


MAX 

TYP 


MAX 

Propagation Delays 

Data to Outputs 

CD74FCT240/AT 

tPLH. tPHL 

5 

(Note 6) 

5 

1.5 

8 

■ 

1.5 

5.6 

ns 

CD74FCT244/AT 

5 


1.5 

6.5 

3.8 

1.5 

5.3 

ps 

Output Enable Times 

CD74FCT240/AT 

tpZL. *PZH 

5 

■ 

1.5 

10 

■ 

1.5 

6.2 

ps 

CD74FCT244/AT 

5 

6 

1.5 

8 

4.8 

1.5 

6.5 

ns 

Output Disable Times 

CD74FCT240/AT 

tPLZ. tpHZ 

5 

6 

1.5 

9.5 

■ 

1.5 

5.6 

ps 

CD74FCT244/AT 

5 

5 

1.5 

7 


1.5 

5.8 

ps 

Power Dissipation 

Capacitance (Note 7) 

CD74FCT240/AT 

CpD 


38 Typical 

38 Typical 

PF 

CD74FCT244/AT 

- 

35 Typical 

35 Typical 

PF 

Min (Valley) Vqhv Curing 
Switching of Other Outputs 
(Output Under Test Not 
Switching) 

Vqhv 
(F igure 1) 

5 

0.5 

■ 

1 

mu 

1 

■ 

■ 

Max (Peak) Vqlp During 
Switching of Other Outputs 
(Output Under Test Not 
Switching) 

Vqlp 
(F igure 1) 

5 

1 



1 



V 

Input Capacitance 

C| 

- 

- 

- 

10 

- 

- 

10 

pF 

Three-State Output 
Capacitance 

Co 

- 

- 

■ 

15 

- 

■ 

15 

pF 


NOTES: 

6. 5V: Min is at 5.25V for 0°C to 70°C, Max is at 4.75V for 0°C to 70°C, Typ is at 5V. 

7. CpD, measured per function, is used to determine the dynamic power consumption. Pq (per package) = Vcc Icc +^ (^cc^ f| Cpo + Vq^ 

fo Cl + Vcc C) where; 

Vcc = Supply Voltage 
Alee = Flow Through Current X Unit Load 
Cl = Output Load Capacitance 
D = Duty Cycle of Input High 
fo = Output Frequency 
f| = Input Frequency 
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CD74FCT240, CD74FCT240AT, CD74FCT244, CD74FCT244AT 


Test Circuits and Waveforms 


SWITCH POSITION 



♦PLZ- tpZL, Open Drain Closed 

tpHZ- tPZH- tpLH- tpHL 
DEFINITIONS: 

C|, = Load capacitance, includes jig and probe capacitance. 
Rj = Termination resistance, should be equal to Zqijt 
P ulse Generator. 


CONTROL 

INPUT 


OUTPUT 

NORMALLY 

LOW 

OUTPUT 

NORMALLY 

HIGH 


FIGURE 1. TEST CIRCUIT 


SAME PHASE 
INPUT TRANSITION, 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 2. OUTPUT DISABLE TIMES 


FIGURE 3. PROPAGATION DELAY TIMES 
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CD54FCT245, 

CD74FCT245 

BiCMOS FCT Interface Logic, 
Octal-Bus Tranceivers, Three-State 


Features 

• Buffered Inputs 

• Typical Propagation Delay: 5.0ns at V^c = 5V, 

Ta = 25»C 

• Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipoiar FASr>*/AS/S 

• 64mA Output Sink Current (74 Series) 

• 48mA Output Sink Current (54 Series) 

• Output Voitage Swing Limited to 3.7V at Vcc = 5V 

• Controiied Output Edge Rates 

• input/Output isoiation to Vcc 

• BiCMOS Technoiogy with Low Quiescent Power 


Description 

The CD54/74FCT245 octal bus transceiver uses a small 
geometry BiCMOS technology. The output stage is a combi¬ 
nation of bipolar and CMOS transistors that limits the output 
HIGH level to two diode drops below Vcc- This resultant 
lowering of output swing (OV to 3.7V) reduces power bus 
ringing (a source of EMI) and minimizes Vcc bounce and 
ground bounce and their effects during simultaneous output 
switching. The output configuration also enhances switching 
speed and is capable of sinking 48mA to 64mA. 

The CD54/74FCT245 is a noninverting, three-state, bidirec¬ 
tional transceiver/buffer intended for two-way transmission 
from”A” bus to “B” bus or “B” bus to “A” bus. The logic level 
present on the Direction Input (DIR) determines the data direc¬ 
tion. When the Output Enable input is HIGH, the outputs are in 
the high impedance state. 

Ordering Information 


TEMP. 

PART NUMBER RANGE (°C) PACKAGE NO. 

CD74FCT245E _ 0to70 20LdPDIP E20.3 

CD74FCT245M _ 0to70 20LdSOIC M20.3 

CD74FCT245SM _ 0 to 70 20 Ld SSOP M20.209 

CD54FCT245E _ -55 to 125 20 Ld PDIP E20.3 

NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinout 


CD54FCT245, CD74FCT245 
(PDIP, SOIC, SSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. „ 

Copyright © Harris Corporation 1997 


File Number 2301.2 






CD54FCT245, CD74FCT245 


Functional Diagram 



AO — 

3 


4 

A3 — 

5 

6 

AR 

7 


8 

A7 — 

_9_ 


QND s PIN 10 
Vcc » PIN 20 


TRUTH TABLE (NOTE 1) 


CONTROL INPUTS 


R 



OPERATION 


B Data to A Bus 


A Data to B Bus 


Isolation 



1. H = High Voltage Level 
L s Low Voltage Level 
X = Irrelevant 

2. To prevent excess currents in the High-Z (isolation) nrades, all I/O terminals should be terminated 
with lOkn to 1 MO resistors. 


lEC Logic Symbol 


CD74FCT245, CD54FCT245 
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CDS4FCT245, CD74FCT245 


Absolute Maximum Ratings 


DC Supply Voltage (Vcc).-0.5V to 6.0V 

DC Input Diode Current, I|k (for W\ < -0.5V).-20mA 

DC Output Diode Current, Iqk (for Vq < -0.5V).-50mA 

DC Output Sink Current per Ou^ut Pin, Iq .70mA 

DC Output Source Current per Output Pin, Iq .-30mA 

DC Vcc Current (Ice) .140mA 

DC Ground Current (Iqnd) .528mA 

Operating Conditions 

Operating Temperature Range (T/O.-55°C to 125°C 

Supply Voltage Range, Vcc 

CD74 Series, Ta = 0°C to 70°C.4.75V to 5.25V 

CD54 Series,TA = -55°C to 125°C.4.5V to 5.5V 

DC Input Voltage, V|.0 to Vcc 

DC Output Voltage, Vq .0 to s Vcc 

Input Rise and Fall Slew Rate, dt/dv.0 to lOns/V 


Thermal information 

Thermal Resistance (Typical, Note 3) 0jA (°CAW) 

PDIP Package. 125 

SOIC Package. 115 

SSOP Package. 125 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(SOIC and SSOP-Lead Tips Only) 


CAUTION: Stresses above those listed Irt ‘Absolute Maodmum Ratings" may cause permanent damage to the device. This Is a stress only rating and operation 
of the device at these or any other conditions above those Indicated In the opemdona! sections of this specification Is not Implied. 

NOTE: 

3. Oja is measured with the component mounted on an evaluation PC board In free air. 


Electrical Specifications 74FCT Commercial Temperature Range 0°C to 70°C, Vcc = 5.25V, Vcc = 4.75V 

54FCT Extended Industrial Temperature Range -55°C to 125°C: Vcc Max = 5.5V, Vcc Min = 4.5V 


PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three-State Leakage 
Current 


Short Circuit Output Current 
(Note 4) 


Input Clamp Voltage 


Quiescent Supply Current, 
MSI 


Additional Quiescent Supply 
Current per Input Pin TTL In¬ 
puts High, 1 Unit Load 




4. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

5. Inputs that are not measured are at Vcc 

6. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Static Characteristics Chart, e.g., 1.6mA Max at 70°C. 


8-30 




































































































































CD54FCT245, CD74FCT245 


Switching Specifications tp tf = 2 . 5 ns, Cl = sopF, Rl - See Figure 3 


PARAMETER 

SYMBOL 

Vcc 

(V) 

AMBIENT TEMPERATURE (Ta) 

UNITS 

25®C 

0®C TO 70°C 

-550CT0125®C 

TYP 


TYP 

MAX 

wm 

TYP 

MAX 

Propagation Delays 

Data to Outputs) 

tPLH- tPHL 

5 

5 

1.5 

- 

7 

1.5 

- 

H 

ns 

Output Enable to Output 

tpZL. tpZH 

5 

6 

1.5 

- 

m 

1.5 

- 

10 

ns 

Output Disable to Output 

tpLZ. tPHZ 

5 

6 

1.5 

• 

9.5 

1.5 

- 

10 

ns 

Power Dissipation 

Capacitance 

CpD 

■ 

49 

- 

49 

- 

• 

49 

• 

PF 

Min (Valley) Vqhv During Switching 
of Other Outputs (Output Under Test 
Not Switching) 

Vqhv 

5 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

Max (Peak) Vqlp During Switching of 
Other Outputs (Output Under Test Not 
Switching) 

VqlP 

5 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Input Capacitance 

C| 

- 

- 

- 

- 

10 

- 

- 

10 

pF 

Input/Output Capacitance 

C|/o 

- 

- 

- 

- 

15 

- 

- 

15 

pF 


NOTES; 

7. 5V: Min is at 5.5V, Max is at 4.5V. 

5V: Min is at 5.25V for QOC to 70°C, Max is at 4.75V for 0°C to 70°C, Typ is at 5V. 


8. CpD, measured per function, is used to determine the dynamic power consumption. 
Pp (per package) = Vcc Icc + S (Vcc^ f| Cpp + Vq^ fp Cl + Vpc AIpc D) where: 
Vcc = suppiy voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
fi= input frequency 
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CD54FCT245, CD74FCT245 


Test Circuits and Waveforms 



9. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; ZouT ^ 
tf, tr & 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpLz, tpzLi Open Drain 

Closed 

tpHZ. tpZH. tpLH. tpHL 

Open 


DEFINITIONS: 


C[, = Load capacitance, includes jig and probe 
capacitance. 

Rj = Termination resistance, should be equal toZouT 
the Pulse Generator. 

ViN = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless othenwise specified 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 



FIGURE 4. ENABLE AND DISABLE TIMING FIGURE 5. PROPAGATION DELAY 

VoH 

VoL 

VoH 
VOHV 

. VoLP 
■ VoL 

NOTES: 

10 . Vqlp is measured with respect to a ground reference near the output under test. Vqhv 'S measured with respect to Vqh. 

11. Input pulses have the following characteristics: 

Prr ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

12. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with O.lpF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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SEMICONDUCTOR 


January 1997 


Features 




• Buffered Inputs 

• Typical Propagation Delay: 5.3ns at Vqc = 5V, 

Ta = 25°C, Cl = 50pF 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FASTt**/AS/S 

• 48mA Output Sink Current 

• Output Voitage Swing Limited to 3.7V at Vcc = 5V 

• Controiied Output Edge Rates 

• input/Output isoiation to Vcc 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 

TEMP. ' PKg! 

PART NUMBER RANGE (°C) PACKAGE NO. 

CD74FCT273E _ 0 to 70 20 Ld PDIP E20.3 

CD74FCT273M _ 0 to 70 20 Ld SOIC M20.3 

NOTE: When ordering the suffix M package, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


CD74FCT273 


BiCMOS FCT Interface Logic, 
Octal D Flip-Flop with Reset 

Description 

The CD74FCT273 octal D flip-flop with reset uses a small 
geometry BiCMOS technology. The output stage Is a com¬ 
bination of bipolar and CMOS transistors that limits the out¬ 
put HIGH level to two diode drops below Vqc- This 
resultant lowering of output swing (OV to 3.7V) reduces 
power bus ringing (a source of EMI) and minimizes V^c 
bounce and ground bounce and their effects during simul¬ 
taneous output switching. The output configuration also 
enhances switching speed and is capable of sinking 48 mil- 
liamperes. 

Information at the D input of the CD74FCT273 is trans¬ 
ferred to the Q output on the positive going edge of the 
clock pulse. All eight flip-flops are controlled by a common 
clock (CP) and common reset (^). Resetting is accom¬ 
plished by a low voltage level independent of the clock. 


Pinout 




CD74FCT273 



(PDIP, SOIC) 



TOP VIEW 


MR [T 


^Vcc 

QO Q 


]9|Q7 

DO [3 


D7 

D1 Q 


D6 

Q1 [5 


Q6 

Q2 Q 


^ Q5 

D2 [7 


^ D5 

D3 Q 


^ D4 

Q3 [5 


Q4 

GNO Qfl 


i]] CP 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. _ 

Copyright © Harris Corporation 1997 o-dJ 


File Number 2303.2 
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CD74FCT273 


Functional Diagram 


CLOCK _11 


DATA INPUTS 


CP 

nn « 

_ 3 _ 

UU “ 

D 1 - 

02 ~ 

_ 4 _ 

_ 7 _ 


8 

03 


r\A _ 

13 

DS_ IL. 

D 6 -JI- 


lD7 
RESET RR 



- QO 

_L_ 


6 

_9_ 

- Q3 

12 


IS 

.i. 05 

16 

— 06 

19 

- Q7 


Q4 > DATA OUTPUTS 


GND s PIN 10 
Vcc»PIN20 


TRUTH TABLE (Note 1) 


INPUTS 


CLOCK CP 


DATA Dn 






OUTPUTS 


On 




1. H = HIGH Voltage Level (Steady State) 

L = LOW Voltage Level (Steady State) 

X = Irrelevant 

t = Transition from low to high level. 

QO = The level of Q before the indicated steady state input conditions were established. 


lEC Logic Symbol 


CD74FCT273 
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CD74FCT273 


Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2) 

Oja (°C/W) 

DC Input Diode Current, I|k (For V| < -0.5V)_ 

.-20mA 

PDIP Package. 

.135 

DC Output Diode Current, Iqk (tor Vq < -0.5V).. 

.-50mA 

SOIC Package. 

.125 

DC Output Sink Current per Output Pin, 10. 

.70mA 

Maximum Junction Temperature. 

.150°C 

DC Output Source Current per Output Pin, 10... 

.-30mA 

Maximum Storage Temperature Range. 

.. .-65°C to 150OC 

DC Vcc Current (Ice). 

.140mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 

DC Ground Current (Iqnd). 

.400mA 

(SOIC-Lead Tips Only) 


Operating Conditions 

Operating Temperature Range (T^). 

.O^C to 70®C 



Supply Voltage Range, Vcc. 

. ..4.75Vto5.25V 



DC Input Voltage, V|. 




DC Output Voltage, Vq. 




Input Rise and Fall Slew Rate, dt/dv. 




CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 

the device at these or any other conditions above those indicated In the operational sections of this specification Is not implied. 


NOTE: 




2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc = 5.25V, Vcc = 4.75V (Note 5) 


Vcc _ 

GND _ 

Vccor -18 

GND 

Vo=0Vcc 
or GND 

Vcc O'" 0 

GND 

(Note 4) 

NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc O'' GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec limit specified in Static Characteristics Chart, e.g., 1.6mA Max. at 70°C. 


Three State Leakage Current Iqzh 

_ Iqzl 


Input Clamp Voltage 

V|K 

Short Circuit Output Current 
(Note 3) 

•os 

Quiescent Supply Current, 

MSI 

•cc 

Additional Quiescent Supply 
Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alec 


TEST CONDITIONS 

_ PARAMETER _ SYMBOL V|(V) Ip (mA) 

High Level Input Voltage V|h 

Low Level Input Voltage V||, 


High Level Qutput Voltage 

Vqh 

V|H or V|L 

Low Level Output Voltage 

Vql 

V|H orV|L 

High Level Input Current 

•iH 

Vcc 

Low Level Input Current 

•iL 

GND 
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CD74FCT273 


Switching Specifications Over Operating Range fct Series % tf = 2.5ns, Cl = sopF, Rl (Rgure 4) (Note 6) 


PARAMETER 

SYMBOL 

Propagation Delays 


CP to Qn 

tpLH. tpHL 

MRtoQn 

*PLH. tpHL 

Power Dissipation Capacitance 

CpD 
(Note 7) 

Input Capacitance 

C| 



NOTES: 

6 . 5V: Min is at 5.25V for 0°C to 70°C, Max is at 4.75V for 0°C to 70°C. Typ is at 5V. 

7. Cpo, measured per fiip-fiop, is used to determine the dynamic power consumption. 
P[) (per package) = Vcc Icc + ^(Vcc^ Cpo + Vq^ <o ^ ^'CC D) where: 

Vcc = suppiy voitage 
Alec = flow through current x unit load 
C|_ = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching (Note 8) 


PARAMETER 

SYMBOL 

Vcc(V) 

Data to CP Setup Time 

tsu 

5 

Hold Time 

tH 

5 

Removal Time, to CP 

<REM 

5 

pR Pulse Width 

tw 

5 

CP Pulse Width 

tw 

5 

CP Frequency 

♦max 

5 



8 . 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V, 
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CD74FCT273 


Test Circuits and Waveforms 


tf s 2.5nt 


SWITCH POSITION 


PULSE Zq 
GEN 


wim 


NOTE; 

9. Pulse Generator for All Pulses: Rate S1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


tpLz, tpzL, Open Drain Closed 

<PHZ. tpZH. tpLH> *PHL __ 

DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe 
capacitance. 

Rj = Termination resistance, should be equal to Zqut 
the Pulse Generator. 

V|N = 0Vto3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


TIMING V 

iMPiiT ~ 

ASYNCHRONOUS CONTROL i <REM I 


SYNCHRONOUS CONTROL 
PRESET CLEAR 

CLOCK ENABLE 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 3. PULSE WIDTH 


ENABLE 

•PZL 


CONTROL INPUT 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED ^1-5V 


OUTPUT SWITCH jf 
NORMALLY HIGH OPEN 

f—OM 



FIGURE 4. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSITION 


hPLH hpHLI 


Im\ lipHL 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 5. PROPAGATION DELAY 


OTHER 

OUTPUTS 


/ \ 


10. VoLP is measured with respect to a ground reference near the output under test. Vqhv 's measured with respect to Vqh. 

11. Input pulses have the following characteristics; 

Prr ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

12. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 




• Buffered Inputs 

• Typical Propagation Delay: 3.9n8 at Mqq = 5V, 

Ta = 25°C, Cl = 50pF (CD74FCT373AT) 

• Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• FCTXXX Types 

- Speed of Bipolar FAST^^'/AS/S 

• FCTXXXAT Types 

* 30% Faster than FAST^**/AS/S with Significantly 
Reduced Power Consumption 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at Vcc = 5V 

• Controlled Output Edge Rates 

• Input/Output Isolation to Vcc 

• BiCMOS Technoiogy with Low Quiescent Power 


CD74FCT373, 

CD74FCT373AT 

BiCMOS FCT Interface Logic, 
Octal Transparent Latches, Three-State 

Description 

The CD74FCT373 and CD74FCT373AT octal transparent 
latches use a small geometry BiCMOS technology. The 
output stage is a combination of bipolar and CMOS transis¬ 
tors that limits the output HIGH level to two diode drops 
below Vcc- This resultant lowering of output swing (OV to 
3.7V) reduces power bus ringing (a source of EMI) and 
minimizes Vqq bounce and ground bounce and their 
effects during simultaneous output switching. The output 
configuration also enhances switching speed and is capa¬ 
ble of sinking 48 milliamperes. 

The CD74FCT373 and CD74FCT373AT outpi^ are trans¬ 
parent to the inputs when the Latch Enable (LE) is HIGH. 
When the Latch Enable (LE) goes LOW, the data is latched. 

The Output Enable (OE) controls the three-state outputs. 
When the Output Enable (OE) is HIGH, the outputs are in 
the high impedance state. The latch operation is indepen¬ 
dent of the state of the Output Enable. 

Ordering information 


PART NUMBER RANGE (”0) PACKAGE NO. 

CD74FCT373E _ 0 to 70 20 Ld PDIP E20.3 

CD74FCT373M _ 0 to 70 20 Ld SOIC M20.3 

CD74FCT373SM 0 to 70 20 Ld SSOP M20.209 

NOTE; When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reei. 


Pinout 


CD74FCT373, CD74FCT373AT 
(PDIP, SOIC, SSOP) 

TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
FAST™ Is a trademark of Fairchild Semiconductor. _ 

Copyright © Harris Corporation 1997 o-oo 


File Number 2230.3 




CD74FCT373, CD74FCT373AT 


Functional Diagram 



TRUTH TABLE (Note 1) 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 

I = Low voltage level one set up time prior to the high to low latch enable transition, 
h = High voitage level one set up time prior to the high to low latch enable transition. 
X = Irrelevant 
Z = High impedance 

lEC Logic Symbol 

CD74FCT373, CD74FCT373AT TYPES 
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CD74FCT373, CD74FCT373AT 


Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2). 

.0JA(°C/W) 

DC Input Diode Current, I|k (For V| < -0.5V)_ 


PDIP Package. 

.135 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 


sole Package. 

.125 

DC Output Sink Current per Output Pin, 10. 

.70mA 

SSOP Package. 

.130 

DC Output Source Current per Output Pin, 10... 


Maximum Junction Temperature. 

.150°C 

DC Vcc Current (Ice). 


Maximum Storage Temperature Range. 

.. .-65°Cto150°C 

DC Ground Current (Iqnd). 

.400mA 

Maximum Lead Temperature (Soldering 10s)... 

.300OC 



(SOIC and SSOP-Lead Tips Only) 


Operating Conditions 




Operating Temperature Range (Ta). 

.O^C to 70°C 



Supply Voltage Range, Vcc. 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

.0 to Vcc 



DC Output Voltage, Vq. 




Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed In "Absolute Maximum Ratings" may causa permanent damage to the device. This is a stress only rating and operation of 

the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 


NOTE: 




2. Gja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc 5.25V, Vcc >^in = 4-75V (Note 5) 


Vcc _ 

GND _ 

Vcc or I -18 
GND I 

Vo = 0 
Vcc or 
GND 

Vcc or 0 
GND _ 

3.4V 
(Note 4) 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc or GND. 

5. FCT Input Loading: All inputs are 1 unit ioad. Unit ioad is Aicc limit specified in Eiectrical Specifications tabie, e.g., 1.6mA Max. at 70°C. 


Three-State Leakage Current iozH 
_ Iqzl 


Input Clamp Voltage 

V|K 

Short Circuit Output Current 
(Note 3) 

Ids 

Quiescent Supply Current, 

MSI 

icc 

Additional Quiescent Supply 
Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alec 


TEST CONDITIONS 

_ PARAMETER _ SYMBOL ""ViCV) lo(inlo 

High Level Input Voltage V|h 

Low Level Input Voltage V||_ 

High Level Output Voltage Vqh V|HorV|i^ -15 

Low Level Output Voltage Vql V|h or V||_ 48 

High Level Input Current I|H Vcc 

Low Level Input Current 111 . GND 
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CD74FCT373, CD74FCT373AT 


Switching Specifications Over Operating Range fct Senes tf = 2.5ns, Cl = sopF, Rl (Figure 4) (Note 6) 


PARAMETER 

SYMBOL 


25°C 

0®C TO 70°C 

UNITS 

TYP 


MAX 

Propagation Delays 

Data to Outputs 

CD74FCT373 

IPLH. tPHL 

5 

5 

1.5 

8 

ns 

CD74FCT373AT 

*PLH. IPHL 

5 

3.9 

1.5 

5.7 

ns 

IE to Outputs 

CD74FCT373 

IPLH. tPHL 

5 

9 

2 

13 

ns 

CD74FCT373AT 

tpLH. tpHL 

5 

4.4 

2 

7 

ns 

Output Enable Times 

CD74FCT373 

tpZL. tPZH 

5 

7 

1.5 

12 

ns 

CD74FCT373AT 

tpZL- IPZH 

5 

6 

1.5 

8 

ns 

Output Disable Times 

CD74FCT373 

tpLZ. tPHZ 

5 

6 

1.5 

7.5 

ns 

CD74FCT373AT 

*PLZ. tPHZ 

5 

4 

1.5 

5.8 

ns 

Power Dissipation Capacitance 

CpD 
(Note 7) 

■ 

33 

" 


PF 

Minimum (Valley) Vqhv Curing Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqhv 

5 

mm 

' 


V 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqlp 

5 

1 

■ 


V 

Input Capacitance 

C| 

- 

- 

- 

10 

pF 

Three-State Output Capacitance 

Co 

- 

- 

- 

15 

pF 


NOTE: 

6 . 5V: Min is at 5.25V for 0°C to 70°C, Max is at 4.75V for 0^0 to 70°C, Typ is at 5V. 

7. Cpo, measured per flip-flop, is used to determine the dynamic power consumption. 
Pp (per package) = Vpc Icc + ^(Vcc^ fi Cpp + Vq^ fp Cl + Vpc Alec where: 

Vec = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

VccOO 


1 0°C TO 70°C 1 

UNITS 

TYP 


MAX 

Data to Latch Enable Setup Time 

tsu 

5 

(Note 8) 

■ 

2 


ns 

Data to Latch Enable Hold Time 

tH 

5 

- 

1.5 

- 

ns 

Latch Enable Pulse Width 

CD74FCT373 

tw 

5 

. 

6 

. 

ns 

CD74FCT373AT 

tw 

5 

- 

5 

- 

ns 


NOTE: 

8 . 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 
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CD74FCT373, CD74FCT373AT 


Test Circuits and Waveforms 


LILLIE M 


PULSE Zo 


IMIS 


NOTE: 

9. Pulse Generator for All Pulses: Rate i 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLZ> tpzL< Open Drain Closed 

tpHZ. tpZH. tpLH. tpHL _ OP^n _ 

DEFINITIONS: 

Cl = Load capacitance, includes jig and probe 
capacitance. 

Rx = Termination resistance, shouid be equal to Zqut 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless othenvise specified 


DATA T77O5 [ W 

INPUT AAA^ .j; 

—*SH ^ 

TIMING V^“ 

INPUT ~ yy 

ASYNCHRONOUS CONTROL | (REM ( 


SYNCHRONOUS CONTROL 
PRESET CLEAR 
CLOCK ENABLE XXX^ 
ETC. 


-tsH— 


FIGURE 2. SETUP, HOLD. AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE DISABLE 

N W ^ -o\ 

tpZL '•-♦I *PLZ ■•”^1 


OUTPUT SWITCH 
NORMALLY LOW CLOSED-Xf -SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN , 


FIGURE 4. ENABLE AND DISABLE TIMING 


OTHER 

OUTPUTS 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 5. PROPAGATION DELAY 


-vv— 


10 . VoLP is measured with respect to a ground reference near the output under test. Vqhv measured with respect to Vqh- 

11 . input pulses have the following characteristics: 

Prr i 1 MHz, V = 2.5ns, tf = 2.5ns, skew 1 ns. 

12. R.F. fixture with 700MHz design ruies required. 1C shouid be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 




• Buffered Inputs 

• Typical Propagation Deiay: 6.6ns at V^c = 5V, 

Ta = 25 OC, Cl = 50pF 

• Positive Edge Triggered 

• Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipoiar FASTt*«/AS/S 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at Vcc - 5V 

• Controiied Output Edge Rates 

• input/Output Isoiation to V^c 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 


PART NUMBER 

CD74FCT374E 

CD74FCT374M 


TEMP. 

RANGE (°C) PACKAGE 
0 to 70 20 Ld PDIP 


CD74FCT374M _ 0 to 70 20 Ld SOIC M20.3 

CD74FCT374SM _ 0 to 70 20 Ld SSOP M20.209 

NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


BiCMOS FCT Interface Logic, 
Octal D-Type Flip-Flop, Three-State 

Description 

The CD74FCT374 octal D-Type, three-state, positive edge 
triggered flip-flop uses a small geometry BiCMOS technol¬ 
ogy. The output stage is a combination of bipolar and 
CMOS transistors that limits the output HIGH level to two 
diode drops below Vqc- This resultant lowering of output 
swing (OV to 3.7V) reduces power bus ringing (a source of 
EMI) and minimizes Vcc bounce and ground bounce and 
their effects during simultaneous output switching. The out¬ 
put configuration also enhances switching speed and is 
capable of sinking 48 milliamperes. 

The eight flip-flops enter data into their registers on the 
LOW to HIGH transition of the clock (CP). The Output 
Enable (OE) controls the three state outputs and is inde¬ 
pendent of the register operation. When the Output Enable 
(OE) is HIGH, the outputs are in the high impedance state. 
The CD74FCT374 outputs are noninverted. (For flow 
through pin configurations, see CD74FCT564 and 
CD74FCT574.) 


Pinout 


CD74FCT374 
(PDIP, SOIC, SSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. _ . „ 

Copyright © Harris Corporation 1997 o-43 
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CD74FCT374 


Functional Diagram 



TRUTH TABLE (Note 1) 


INPUTS 

OUTPUTS 

5E 

CP 

Dn 

On 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

QO 

H 

X 

X 

Z 


NOTE: 


1. H s HIGH Voltage Level (Steady State) 

L = LOW Voltage Level (Steady State) 

X = Immaterial 

t= Transition from low to high level. 

QO = The level of Q before the Indicated steady state input conditions were established. 
Z = HIGH Impedance 

lEC Logic Symbol 

CD74FCT374 





CD74FCT374 


Absolute Maximum Ratings Thermal Information 

DC Supply Voltage (Vcc).-0.5V to 6V Thermal Resistance (Typical, Note 2).0jA (°C/W) 

DC Input Diode Current, I|k (For V| < -0.5V).-20mA PDIP Package.135 

DC Output Diode Current, Iqk (foi" Vq < -0.5V).-50mA SOIC Package.125 

DC Output Sink Current per Output Pin, 10.70mA SSOP Package.130 

DC Output Source Current per Output Pin, lO.-30mA Maximum Junction Temperature.150°C 

DC Vcc Current (Ice).140mA Maximum Storage Temperature Range.-65°Cto150°C 

DC Ground Current (Iqnd) .400mA Maximum Lead Temperature (Soldering 10s).300°C 

(SOIC and SSOP-Lead Tips Only) 

Operating Conditions 

Operating Temperature Range (Ta) .0°C to 70°C 

Supply Voltage Range, Vcc.4.75V to 5.25V 

DC Input Voltage, V|.0 to Vcc 

DC Output Voltage, Vq .0 to 5 Vcc 

Input Rise and Fall Slew Rate, dt/dvO to lOnsA/ 

CAUTION: SIrossos above those listed In ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 
the device at these or any other conditions above those Indicated In the operational sections of this specification is not Implied. 


2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc = 5.25V, Vcc = 4.75V (Note 5) 


PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three State Leakage Current 


Input Clamp Voltage 


Short Circuit Output Current 
(Note 3) 


Quiescent Supply Current, 
MSI 


Additional Quiescent Supply 
Current per Input Pin 
TTL Inputs High, 1 Unit Load 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc or OND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec I'rriit specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 
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CD74FCT374 


Switching Specifications Over Operating Range fct Series t,, tf = 2.5ns, q. == sopF, R|. (Figure 4) (Note 6) 


PARAMETER 

SYMBOL 

Vcc(V) 

”15®C 


UNITS 

TYP 


MAX 

Propagation Delays 

Clock to Q 

tpLH. <PHL 

5 

6.6 

2 

10 

ns 

Output Disable to Q 

tpLZ. tpHZ 

5 

6 

1.5 

8 

ns 

Output Enable to Q 

tpZL. <PZH 

5 

9 

1.5 

12.5 

ns 

Power Dissipation Capacitance 

CpD 
(Note 7) 


33 


" 

PF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqhv 

5 

■a 

■ 

■ " 


Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqlp 

5 

1 

• 

" 

mm 

Input Capacitance 

C| 

- 

- 

- 

10 

pF 

Three State Output Capacitance 

Co 

- 

- 

- 

15 

pF 


NOTES: 

6 . 5V: Min is at 5.25V for 0°C to 70OC, Max is at 4.75V for 0°C to 70°C. Typ is at 5V. 

7. CpD, measured per flip-flop, is used to determine the dynamic power consumption. 

Pd (per package) = Vcc Icc + ^(Scc^ ^1 Cpo + <0 + Vcc Alec where: 

Vcc = supply voltage 
Alec = flew through current x unit load 
C), = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

ii®c 

1 flOC TO 70®C 1 

UNITS 

TYP 


MAX 

Setup Time Data to Clock 

tsu 

5 

(Note 8) 

• 

2 

“ 

ns 

Data to Clock Hold Time 

tH 

5 

■ 

2 

• 

ns 

Clock Pulse Width 


5 

- 

7 

■ 

ns 

Maximum Clock Frequency 

♦max 

5 

- 

70 

• 

MHz 


NOTE: 

8 . 5V: Minimum is at 4.75V for 0°C to 70®C, Typical is at 5V. 




















































































CD74FCT374 


Test Circuits and Waveforms 


tp tf s 2.5ns 


(NOTE 9) ''•n®! 


DUT Ll 


: Cl >5000 
50pF •> Rl 


9. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqut ^ SCO; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLz. tpzL. Open Drain Closed 

tpHZ. tPZH. tpLH. tpHL _ Open _ 

DEFINITIONS: 

Cl = Load capacitance, includes jig and probe 
capacitance. 

R-p = Termination resistance, should be equal to Zqui of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


TIMING 

INPUT ~ 

ASYNCHRONOUS CONTROL j tREM | 


SYNCHRONOUS CONTROL 
PRESET CLEAR ■■■ ■!■ 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

V- 


~3^V 

OUTPUT SWITCHX 
NORMALLY LOW CLOSED c1-5V 


OUTPUT SWITCH Jf. 
NORMALLY HIGH OPEN 



"Ov ''oh 


FIGURE 4. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSmON 


tpLH tpHLI 




OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 5. PROPAGATION DELAY 


OTHER 

OUTPUTS 


-vj,—. 



10 . Vqlp is measured with respect to a ground reference near the output under test. Vqhv's measured with respect to Vqh- 

11. Input pulses have the following characteristics: 

Prr ^ 1 MHz, tr = 2.5ns, tf = 2.5ns, skew 1 ns. 

12. R.F. fixture with 700MHz design rules required. iC should be soldered into test board and bypassed with O.lpF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 




• Buffered Inputs 

• Typical Propagation Delay: 6.4n8 at Vcc = 5V, 

Ta = 25°C, Cl = 50pF 

• CD74FCT540 

• Inverting 

• CD74FCT541 

• Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FASr^/AS/S 

• 64mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at Vcc = 

• Controlled Output Edge Rates 

• InpuVOutput Isolation to Vcc 

• BiCMOS Technology with Low Quiescent Power 


CD74FCT540, 

CD74FCT541 

BiCMOS FCT Interface Logic, 
Octal Buffers/Line Drivers, Three-State 

Description 

The CD74FCT540 and CD74FCT541 octal buffers/line drivers 
use a small geometry BiCMOS technology. The output 
stage is a combination of bipoiar and CMOS transistors 
that limits the output HIGH level to two diode drops beiow 
Vcc- resultant lowering of output swing (OV to 3.7V) 
reduces power bus ringing (a source of EMi) and minimizes 
Vcc bounce and ground bounce and their effects during 
simuitaneous output switching. The output configuration 
also enhances switching speed and is capable of sinking 
64 miliiamperes. 

The CD74FCT540 is a three-state buffer having two active 
LOW output enabies. The CD74FCT541 is a noninverting 
three state buffer haying two active LOW output enables. 

Ordering information 


PART NUMBER RANGE (°C) PACKAGE NO. 

CD74FCT540E _ 0 to 70 20 Ld PDIP E20.3 

CD74FCT541E _ 0to70 20 Ld PDIP E20.3 

CD74FCT540M _ 0to70 20LdSOIC M20.3 

CD74FCT541M _ 0 to 70 20 Ld SOIC M20.3 

CD74FCT541SM _ 0 to 70 20 Ld SSOP M20.209 

NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinouts 


CD74FCT540 
(PDIP, SOIC) 
TOP VIEW 


CD74FCT541 
(PDIP, SOIC, SSOP) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. „ ^ 

Copyright © Harris Corporation 1997 o-4o 
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CD74FCT540, CD74FCT541 


Functional Diagram 


AO — 

A1 — 

_3_ 

A2 — 

_ 4 _ 

A3 — 

_ 5 _ 

AO 

_6_ 

A1 — 

_ 7 _ 

A2 — 

_8_ 

A3 

_ 



541 

540 

18 

— YO 

75 

17 

— Y1 

VT 

16 

— Y2 

75 

15 

— Y3 


14 

— Y4 

74 

13 

— Y5 

75 

12 

— Y6 

75 

11 

— Y7 

77 


GND = PIN 10 
Vcc - PIN 20 


TRUTH TABLE (Note 1) 



1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = HIGH Impedance 

lEC Logic Symbol 

CD74FCT540 


CD74FCT541 


EN 

19^ 
2_ 

EN 

>V^ 

> V 


3_ 



4_ 



5_ 


^^14 

6 



7 



_8_ 


>ii 

9 
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CD74FCT540, CD74FCT541 


Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2) 

9ja(®C/W) 

DC Input Diode Current, I|k (For V| < -0.5V)_ 

.-20mA 

PDIP Package. 

.135 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

SOIC Package. 

.125 

DC Output Sink Current per Output Pin, 10. 

.70mA 

SSOP Package. 

.130 

DC Output Source Current per Output Pin, lO... 

.-30mA 

Maximum Junction Temperature. 

.150°C 

DC Vcc Current (Ice). 

.140mA 

Maximum Storage Temperature Range. 

. ..-65OCto150°C 

DC Ground Current (Iqnd). 

.528mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 



(SOIC and SSOP-Lead Tips Only) 


Operating Conditions 

Operating Temperature Range (Ta). 

.0®C to 70°C 



Supply Voltage Range, Vcc. 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to s; Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOns/V 



CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 

the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 


NOTE: 




2. Oja is measured with the component mounted on an evaluation PC board in free air. 



Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc Max = 5.25V, Vqc Min = 4.75V (Note 5) 



3. Not nwre than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Static Characteristics Chart, e.g., 1.6mA Max. @ 70°C. 



















































































































CD74FCT540, CD74FCT541 


Switching Specifications Over Operating Range fct Series tf = 2.5n8. Cl =sopF, Rl (Figure 3) (Note 6) 


PARAMETER 

SYMBOL 

VccCV) 

25’’C 

0»CTO70®C 

UNITS 

TYP 

KI13i 

MAX 

Propagation Delays 

Data to Outputs 

CD74FCT540 

tPLH. ^HL 

(Note 6) 

5 

6.4 

2 

8.5 

ns 

CD74FCT541 

tpLH. *PHL 

5 

6 

2 

8 

ns 

Output Disable to Output 

tPLZ. *PH2 

5 

7.1 

2 

9.5 

ns 

Output Enable to Output 

tpZL. *PZH 

5 

IIQIII 

2 

10 

ns 

Power Dissipation Capacitance 

CD74FCT540 

CpD 
(Note 7) 

. 

37 

- 

■ 

PF 

CD74FCT541 

• 

40 

- 

- 

PF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

VoHV 

5 

0.5 

• 

• 

■1 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqlp 

5 

1 

■1 


mm 

Input Capacitance 

C| 

- 

- 

- 

10 

pF 

Three-State Output Capacitance 

Co 

- 

- 

- 

15 

pF 


NOTES: 


6 . 5V: Min is at 5.25V for 0°C to 70OC, Max is at 4.75V for 0®C to 70®C, Typ is at 5V. 

7. CpD, measured per flip-flop, is used to determine the dynamic power consumption. 

Pp (par package) = Vpc Icc + ^PD + + Vpp aIqc D) where: 

Vqc = supply voltage 
Alec = flow through current x unit load 
C). = output load capacitance 
D » duty cycle of Input high 
fo " output frequency 
f| •• Input frequency 


























































CD74FCT540, CD74FCH>h, 


Test Circuits and Waveforms 



tf, V i 2.5ns. 


FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpLZt tpzL> Open Drain 

Closed 

tPHZ. tpZH. IPLH. tPHL 

Open 


DEFINITIONS: 


Cl. = Load capacitance, includes jig and probe 
capacitance. 

Rx = Termination resistance, should be equal to Zqut 
the Pulse Generator. 

V|N = 0Vto3V. 

Input: t, = tf = 2.5n8 (10% to 90%), unless otherwise specified 


ENABLE DISABLE 



3V 
1.5 V 
OV 

3.5V 

VOL 

VOH 

OV 


SAME PHASE 

INPUT TRANSITION _ ^ 


- 3V 

_- 1.5V 

OUTPUT 

tpLH 


*PHU 

- VoH 

t - 1.5V 

X—. You 


tot 




OPPOSITE PHASE 

INPUT TRANSITION 1 

k_ 


-1.5 V 

-OV 


FIGURE 3. PROPAGATION DELAY 


NOTES: 


OTHER 

OUTPU 



* % 




X 


OUTPUT 

UNDER 

TEST 






VoH 

VoL 

VoH 

VqHV 

Vqlp 

VOL 


9. Vqlp I* measured with respect to a ground reference near the output under test. Vqhv Is measured with respect to Vqh- 

10. Input pulses have the following characteristics: 

Prr i 1MHz, tr= 2.5n8, tf = 2.5ns, skew 1ns. 

11. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require TOOMhn- bandwidth. 

FIGURE 4. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 


CD74FCT543 

BiCMOS FCT Interface Logic, 
Octal Register/Transceiver, Three-State 


Description 


• Buffered Inputs 

• Typical Propagation Delay: 6.4ns at Vqc = 5V, 

Ta = 25®C, Cl = 50pF 

• Noninverting 

• Family Features 

- SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

- Speed of Bipoiar FAST^^^/AS/S 

- 64mA Output Sink Current 

- Output Voitage Swing Limited to 3.7V at Vcc = 5V 

- Controlied Output Edge Rates 

- Input/Output isolation to Vcc 

- BiCMOS Technology with Low Quiescent Power 

Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT543EN 

0to70 

24 Ld PDIP 

E24.3 

CD74FCT543M 

0to70 

24 Ld SOIC 

M24.3 

CD74FCT543SM 

0to70 

24 Ld SSOP 

M24.209 


NOTE: When ordering Ihe suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


The CD74FCT543 three-state, octal register/transceiver 
uses a small geometry BiCMOS technology. The output 
stage is a combination of bipolar and CMOS transistors 
that limits the output HIGH level to two diode drops below 
Vcc- This resultant lowering of output swing (OV to 3.7V) 
reduces power bus ringing (a source of EMI) and minimizes 
Vcc bounce and ground bounce and their effects during 
simultaneous output switching. The output configuration 
also enhances switching speed and is capable of sinking 
64 milliamperes. 

This device contains two sets of eight D-Type latches with 
separate input and output controls for each set. F or data 
flow from A to B, for example, the A to B Enable (CEAB) 
input must be LOW in order to enter data from A0-A7 or to 
take d ata from B0-B7, as indicated in the Truth Table. With 
CEAB low, a LOW signal on the A to B Latch Enable 
(LEAB) input makes the A to B latches t ranspa rent; a sub¬ 
sequent LOW to HIGH transition of the LEAB signal puts 
the A latches in the storage mode an d their outp uts no 
longer change with the A inputs. With CEAB and OEAB 
both LOW, the three state B output buffers are active and 
reflect the data present at the output of the A latche s. Con¬ 
trol of dat a from B to A is similar, but uses the CEBA, 
LEBA, and OEBA inputs. 


Pinout 

CD74FCT543 
(PDIP, SOIC, SSOP) 
TOP VIEW 


CliA^ 


^ vcc 

gebs:[2 


^ CEiA 

A0[3 


^ BO 

Al[4 


^ B1 

A2[? 


^ B2 

A3 [6 


jH B3 

A4[7 


!1IB4 

AS [7 


Tt] bs 

AS [7 


is] BS 

A7|jo 


ii| B7 

CESlQl 



gnoRS 


^CEXB 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Proce 
FAST™ is a trademark of Fairchild Semiconductor. _ __ 

Copyright © Harris Corporation 1997 
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CD74FCT543 


Functional Diagram 



TRUTH TABLE For A to B (Symmetric with B to A) 


I INPUTS 

LATCH STATUS 

OUTPUT BUFFERS 

CEAB 

LEAB 

OEAB 

ATOB 

BO THRU B7 

H 

X 

X 

Storing 

HighZ 

X 

H 

- 

Storing 

- 

X 

- 

H 

- 

HighZ 

L 

L 

L 

Transparent 

Current A Inputs 

L 

H 

L 

Storing 

Previous A Inputs (Note 1) 


NOTE: 


1. Before EEaB LOW to HIGH Transition 
H * HIGH Voltage Level 
L X LOW Voltage Level 
X X Immaterial 

A to B data flow shown; 6 to A flow control is the same, except using CEBA, LEBA, and OEBA. 

lEC Logic Symbol 

CD74FCT543 
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CD74FCT543 


Absolute Maximum Ratings 


DC Supply Voltage (Vcc).-0.5V to 6V 

DC Input Diode Current, I|k (For V| < -0.5V).-20mA 

DC Output Diode Current, Iqk (tof Vq < -0.5V).-50mA 

DC Output Sink Current per Output Pin, 10.70mA 

DC Output Source Current per Output Pin, lO.-30mA 

DC Vcc Current (Ice).140mA 

DC Ground Current (Ignd) .528mA 

Operating Conditions 

Operating Temperature Range (T^).0°C to 70°C 

Supply Voltage Range, Vcc.4.75V to 5.25V 

DC Input Voltage, V|.0 to Vcc 

DC Output Voltage, Vq .0 to s Vcc 

Input Rise and Fall Slew Rate, dt/dv.0 to lOnsA/ 


Thermal Information 

Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

PDIP Package.75 

SOIC Package.75 

SSOP Package.125 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maximum Lead Temperature (Soldering 10s).300°C 

(SOIC and SSOP-Lead Tips Only) 


CAUTION: Stresses above those listed Irt “Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress only rating and operation of 
the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Itrplled. 

NOTE: 

2. Oja Is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc = 5.25V, Vcc = 4.75V 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

Vcc(V) 

AMBIENT TEMPERATURE (Ta) 

UNITS 

25°C 

0°C TO 70®C 

V,(V) 

Iq (mA) 

IIIQJJB 

MAX 


MAX 

High Level Input Voltage 

V|H 



4.75 to 
5.25 

2 

- 

2 

- 

V 

Low Level Input Voltage 

V|L 



4.75 to 
5.25 

- 

0.8 

• 

0.8 

V 

High Level Output Voltage 

Vqh 

V|HorV|L 

-15 

Min 

2.4 

- 

2.4 

- 

V 

Low Level Output Voltage 

VoL 

ViHOrViL 

64 

Min 


0.55 


0.55 

V 

High Level Input Current 

l|H 

Vcc 


Max 


0.1 


1 

pA 

Low Level input Current 

l|L 

GND 


Max 


-0.1 


-1 

pA 

Three-State Leakage Current 

Iqzh 

Vcc 


Max 


0.5 


10 

pA 

•OZL 

GND 


Max 




-10 

pA 

Input Clamp Voltage 

V|K 

Vcc or 

GND 

-18 

Min 


-1.2 


-1.2 

V 

Short Circuit Output Current 
(Note 3) 

■os 

Vo = 0 
Vcc or 
GND 


Max 

-60 

■ 

-60 


mA 

Quiescent Supply Current, 

MSI 

•cc 

Vcc or 
GND 

0 

Max 

■ 

8 

■ 

80 

pA 

Additional Quiescent Supply 
Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alec 

3.4V 
(Note 4) 


Max 


1.6 


1.6 

mA 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc c 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 
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CD74FCT543 


Switching Specifications Over Operating Range fct Series tp tf = 2.5ns, Cl = sopF, Rl (Figure 4) 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0°CTO70‘»C 

UNITS 

TYP 

[IQI3I 

TYP 


Propagation Delays 

An<-> Bn 

tpLH. <PHL 

5 

6.4 

2.5 

■ 

8.5 

ns 

LEBA to An or LEAB to Bn 

tpLH. tpHL 

5 

9.4 

2.5 

- 

12.5 

ns 

or CEAB to An or Bn 

*PLZ. ¥hZ 

5 

6.8 

2 

- 

9 

ns 

tpZL. *PZH 

5 

9 

2 

- 

12 

ns 

Power Dissipation Capacitance 

CpD 
(Note 6) 

" 

49 

" 

49 


PF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

VOHV 

5 



" 


■I 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqlp 

5 

1 

■1 

’ 

■1 

mm 

Input Capacitance 

C| 

- 

- 

- 

- 

10 

pF 

Input/Output Capacitance 

C|/o 

- 

- 

- 

- 

15 

pF 


NOTE: 


6. CpD, measured per flip-flop, is used to determine the dynamic power consumption. 

Pd (per package) = Vcc Iqc + t| Cpo + Vq^ fo Cl + Vcc Alcc D) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
0 = duty cycle of Input high 
fo = output frequency 
f| = Input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0^CTO70“C 

UNITS 

TYP 


MAX 

Data to Latch Enable Setup Time 

tsu 

5 

(Note 7) 


3 


ns 

Data to Latch Enable Hold Time 

»H 

5 

- 

2 

- 

ns 

Latch Enable Pulse Width 

tw 

5 

- 

9 

■ 

ns 


NOTE: 

7. 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 























































































CD74FCT543 


Test Circuits and Waveforms 



8. Pulse Generator for All Pulses; Rate ^ 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpL 7 , tp 2 L. Op0n Drain 

Closed 

<PHZ. tpZH. tpLH. tPHL 

Open 


DEFINITIONS: 


C|^ = Load capacitance, includes jig and probe 
capacitance. 

R-p =: Termination resistance, should be equal to Zqut 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tf = tf = 2.5ns (10% to 90%), unless otherwise specified 


DATA 

INPUT 


m: 




tsH- 




TIMING' 
INPUT. 


:x 


ASYNCHRONOUS CONTROL 


tREM I 




SYNCHRONOUS CONTROL 
PRESET CLEAR > 

CLOCK ENABLE 
ETC.' 


m: 




3V 
1.5 V 
OV 

3V 

1.SV 

OV 


3V 


- 1.5V 
- OV 




‘•m—tsH—►[♦-tH — 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


3V 

1.5V 

OV 



ENABLE 


DISABLE 


CONTROL INPUT 


OUTPUT 
NORMALLY LOW 


OUTPUT 
NORMALLY HIGH 



3V 

1.5V 

OV 

3.5V 

Vou 

VoH 

■ OV 


FIGURE 4. ENABLE AND DISABLE TIMING 



OTHER 

OUTPUTS 


-w-- 


AV 


X 


OUTPUT 

UNDER 

TEST 






VoH 


VoL 

VoH 

VOHV 

VOLP 

VoL 


NOTES: 

9. Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vqh- 

10. Input pulses have the following characteristics: 

PpR ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew 1ns. 

11. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 


8 
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«SSSi? 


CD74FCT564, 

CD74FCT574 


Features 


BiCMOS FCT Interface Logic, 
MOt \ Octal D-Type Flip-Flops, Three-State 


• Buffered Inputs 

• Typical Propagation Delay: 5.6ns at Vcc = 5V, 

Ta = 25°C 

• Positive Edge Triggered 

• CD74FCT564 

- Inverting 

• CD74FCT574 

- Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FAST^'*/AS/S 

• 48mA Output Sink Current 

• Output Voitage Swing Limited to 3.7V at V^c = 5V 

• Controiled Output Edge Rates 

• input/Output isolation to V^c 

• BiCMOS Technoiogy with Low Quiescent Power 


Description 

The CD74FCT564 and CD74FCT574 are octal D-Type, 
three-state, positive edge triggered flip-flops which use a 
small geometry BiCMOS technology. The output stage is a 
combination of bipolar and CMOS transistors that limits the 
output HIGH level to two diode drops below Vqq. This result¬ 
ant lowering of output swing (OV to 3.7V) reduces power bus 
ringing (a source of EMI) and minimizes Vcc bounce and 
ground bounce and their effects during simultaneous output 
switching. The output configuration also enhances switching 
speed and is capable of sinking 48 milliamperes. 

The eight flip-flops enter data into their registers on the LOW 
to HIGH transition of the clock (CP). The Output Enable (OE) 
controls the three state outputs and is independent of the 
register operation. When the Output Enable (OE) is HIGH, 
the outputs are in the high impedance state. The 
CD74FCT564 and CD74FCT574 share the same configura¬ 
tions; the CD74FCT564, however, has inverted outputs and 
the CD74FCT574 has noninverted outputs. 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT564E 

0to70 

20 Ld PDIP 

E20.3 

CD74FCT574E 

0to70 

20 Ld PDIP 

E20.3 

CD74FCT564M 

0to70 

20 Ld SOIC 

M20.3 

CD74FCT574M 

0to70 

20 Ld SOIC 

M20.3 

CD74FCT574SM 

0to70 

20 Ld SSOP 

M20.209 


NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinouts 


CD74FCT564 
(PDIP, SOIC, SSOP) 
TOP VIEW 


QeQI 


I^Vcc 

iP 






D2Q 



D3 [S 



E£|B 


^04 

D5 ^ 


^Q5 

D6 [8 



■311 



GND m 


^ CP 


CD74FCT574 
(PDIP, SOIC, SSOP) 

TOP VIEW 


OeQ] 

-vj- 

^Vcc 

■gi 



Qg 



D2 [7 



D3 [T 



BUB 



D5|7 


^ Q5 

D6 [T 



ESQ 



GND Qd 




CAUTION: These devices are sensitive to electrostatic discharge. Users should foiiow proper IC Handling Procedures. 
FAST” is a trademark of Fairchild Semiconductor. _ j-p 

Copyright © Harris Corporation 1997 o-bo 


File Number 2295.2 




CD74FCT564, CD74FCT574 


Functional Diagram 


TRUTH TABLE (NOTE 1) 



Qo = The level of Q before the indicated steady state input 
conditions were estabiished. 


Z = HiGH Impedance 
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CD74FCT564, CD74FCT574 


Absolute Maximum Ratings 


Thermal information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2) 

ejA(°C/W) 

DC Diode Current, I|k (For V| < -0.5V). 

.-20mA 

PDIP Package. . . 

135 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

SOIC Package. 

125 

DC Output Sink Current per Output Pin, Iq. 

.70mA 

SSOP Package. 

130 

DC Output Source Current per Output Pin, Iq . • ■ 

.-30mA 

Maximum Junction Temperature. 

.150®C 

DC Vcc Current (Ice). . 

.140mA 

Maximum Storage Temperature Range. 

.. .-65°C to 150°C 

DC Ground Current (Iqnd). 

.400nnA 

Maximum Lead Temperature (Soldering 10s)... 

.300®C 



(SOIC and SSOP-Lead Tips Only) 


Operating Conditions 




Operating Temperature Range, Ta. 

.0°Cto70°C 



Supply Voltage Range, Vcc. 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to S Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOns/V 



CAUTION: Stresses above those listed In ‘Absolute Maxintum Ratings’ may causa permanent damage to the device. This Is a stress only rating and operation of 

the device at these or any other conditions above those InOcated In the operational sections of this specification Is not Itrtplled. 


NOTE: 




2. ejA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Temperature Range 0°C to 70°C, Vcc - 5.25V, Vcc Min » 4.75V 


V|Hor -15 

V|L _ 

V|H or 48 

V|L _ 

Vcc _ 

GND 

Vcc 

GND 

Vcc or -18 

GND 

Vcc = 0 
Vcc or 
GND 

Vcc O'" 8 

GND 


(Note 4) 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc o'* 8<ND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Static Characteristics Chart, e.g., 1.6mA Max at 70°C. 


High Level Output Voltage 

VoH 

Low Level Output Voltage 

VoL 

High Level Input Current 

l|H 

Low Level Input Current 

l|L 

Three-State Leakage Current 

lOZH 


lOZL 

Input Clamp Voltage 

V|K 

Short Circuit Output Current 
(Note 3) 

Iqs 

Quiescent Supply Current, MSI 

Ice 

Additional Quiescent Supply 

Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alee 


TEST CONDITIONS 
PARAMETER SYMBOL V| (V) Iq (mA) 

High Level Input Voltage V|h 

Low Level Input Voltage V||, 
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CD74FCT564, CD74FCT574 


Switching Specifications Over Operating Range v tf = 2 . 5 ns, Cl - sopF, Rl - See Rgure 4 


PARAMETER 


Propagation Delays 
Clock to Q 


Clock to Q 


Output Disable to Q 


Output Enable to Q 


Output Disable to S 


Output Enable to 5 


Power Dissipation Capacitance 


CD74FCT574 


CD74FCT564 


CD74FCT574 


CD74FCT574 


CD74FCT564 


CD74FCT564 


Minimum (Valley) Vqhv During Switching of 
Other Outputs (Output Under Test Not Switching) 


Maximum (Peak) Vqlp During Switching of 
Other Outputs (Output Under Test Not Switching) 


Input Capacitance 


Three State Output Capacitance 


NOTE: 

6. Cpo, measured per flip-flop, is used to determine the dynamic power consumption. 

PD (per package) = Vcc Icc ^1 Cpo + *0 Cl + Vqc Alec D) where: 

Vqc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 

Prerequisite For Switching 


PARAMETER 

SYMBOL 

Clock Pulse Width 

CD74FCT574 

tw 

CD74FCT564 

tw 

Setup Time Data to Clock 

*su 

Data to Clock Hold Time 


CD74FCT574 

tH 

CD74FCT564 

tH 

Maximum Clock Frequency 

<MAX 


NOTE: 

7. 5V: minimum is at 4.5V. 

5V: minimum is at 4.75V for 0°C to 70°C. 
Typical is at 5V. 
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Features 




• Buffered Inputs 

• Typical Propagation Delay: 3.9n8 at Vcc = 5V, 

Ta = 25®C, Cl = 50pF (CD74FCT573AT) 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• FCTXXX Types 

- Speed of Bipolar FASTT**/AS^ 

• FCTXXXAT Types 

- 30% Faster than FASTt>«/AS 4S with Significantly 
Reduced Power Consumption 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at Vcc = 

• Controlled Output Edge Rates 

• Input/Output Isolation to Vcc 

• BiCMOS Technology with Low Quiescent Power 


CD74FCT573, 

CD74FCT573AT 

BiCMOS FCT Interface Logic, 
Octal Transparent Latches, Three-State 

Description 

The CD74FCT573 and CD74FCT573AT octal transparent 
latches use a small geometry BiCMOS technology. The out¬ 
put stage is a combination of bipolar and CMOS transistors 
that limits the output HIGH level to two diode drops below 
Vcc- This resultant lowering of output swing (OV to 3.7V) 
reduces power bus ringing (a source of EMi) and minimizes 
Vqc bounce and ground bounce and their effects during 
simultaneous output switching. The output configuration 
aiso enhances switching speed and is capable of sinking 
48 milliamperes. 

The CD74FCT573 and CD74FCT573AT outpi^ are trans¬ 
parent to the inputs when the Latch Enable (LE) is HIGH. 
When the Latch Enable (LE) goes LOW, the data is latched. 

The Output Enable (OE) controls the three-state outputs. 
When the Output Enable (OE) is HIGH, the outputs are in 
the high impedance state. The latch operation is indepen¬ 
dent of the state of the Output Enable. 

Ordering Information 


PART NUMBER 
CD74FCT573ATE 
CD74FCT573M 
CD74FCT573SM 


TEMP. 
RANGE (PQ) 

0to70 

0to70 

0to70 


PACKAGE NO. 

20 Ld PDIP E20.3 

20 Ld SOIC M20.3 

20 Ld SSOP M20.209 


NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinout 



CD74FCT573, CD74FCT573AT 

(PDIP, SOIC, SSOP) 


TOP VIEW 


OEQ 


^Vcc 

DO Q 


^ QO 

D1 Q 


^01 

D2 |7 


1^02 

03 Q 


1§Q3 

D4Q 


^04 

DS Q 


^05 

doQ 


^06 

D7 [9 


i2|Q7 

gnd[ic 


gCE 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FASl™ Is a trademark of Fairchild Semiconductor. „ 

Copyright © Harris Corporation 1997 0*0^ 


File Number 2304.2 







CD74FCT573, CD74FCT573AT 


Functional Diagram 


DO — 

D1 — 

_3_ 

D2 — 

_4__ 

D3 — 

_5_ 

D4 — 

_6_ 

D5 — 

_7_ 


_8_ 

D7 — 

_9_ 


19 

— 00 

18 


17 

- Q2 

— 03 

16 

15 

— 04 

14 


13 


12 

- 07 


GNDsPINIO 
Vcc = PIN 20 


TRUTH TABLE (Note 1) 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 

I = Low voltage level one set up time prior to the high to iow latch enable transition, 
h = High voltage level one set up time prior to the high to low latch enable transition. 
X = Irrelevant 
Z = High Impedance 


lEC Logic Symbol 


CD74FCT573, CD74FCT573AT 
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CD74FCT573, CD74FCT573AT 


Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2) 

0ja(°C/W) 

DC Input Diode Current, I|k (For V| < -0.5V) .... 

.-20mA 

PDIP Package. 

.135 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

sole Package. . 

.125 

DC Output Sink Current per Output Pin, 10. 

.70mA 

SSOP Package. 

.130 

DC Output Source Current per Output Pin, lO... 

.-30mA 

Maximum Junction Temperature. 

.150°C 

DC Vcc Current (Ice). 

.140mA 

Maximum Storage Temperature Range. 

.. .-65®Cto150°C 

DC Ground Current (Iqnd). 

.400mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 



(SOIC and SSOP-Lead Tips Only) 


Operating Conditions 

Operating Temperature Range (Ta). 

.0OCto70®C 



Supply Voltage Range, Vcc. 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to ^ Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed in “Absolute Maximum Ratings^ may cause permanent damage to the device. This is a stress only rating and operation of 

the device at these or any other conditions above those indicated in the operational sections of this specification is not Implied. 


NOTE: 




2. 0JA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc = 5.25V, Vcc ^^in = 4.75V (Note 5) 



PARAMETER 


High Level input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three-State Leakage Current 


Input Clamp Voltage 


Short Circuit Output Current 
(Note 3) 


Quiescent Supply Current, 
MSI 


Additional Quiescent Supply 
Current per Input Pin 
TTL Inputs High, 1 Unit Load 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc or GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is AIqc limit specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 
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CD74FCT573, CD74FCT573AT 


Switching Specifications Over Operating Range fct Senes tf = 2 . 5 ns, Cl = sopF, Rl (Figure 4) (Note 6) 


PARAMETER 

SYMBOL 

Vcc(V) 

25 OC 

0°C TO 70®C 

UNITS 

TYP 


MAX 

Propagation Delays 

Data to Outputs 

CD74FCT573 

*PLH. tpHL 

5 

5 

1.5 

8 

ns 

CD74FCT573AT 

tPLH. tPHL 

5 

3.9 

1.5 

5.7 

ns 

EE to Outputs 

CD74FCT573 

tpLH. tPHL 

5 

9 

2 

13 

ns 

CD74FCT573AT 

tpLH. tPHL 

5 

4.4 

2 

7 

ns 

Output Enable Times 

CD74FCT573 

tpZL. <P2H 

5 

■ 

1.5 

12 

ns 

CD74FCT573AT 

tpZL. tpZH 

5 

6 

1.5 

8 

ns 

Output Disable Times 

CD74FCT573 

tPLZ- tPHZ 

5 

6 

1.5 

7.5 

ns 

CD74FCT573AT 

<PLZ. tPHZ 

5 

4 

1.5 

5.8 

ns 

Power Dissipation Capacitance 

CpD 
(Note 7) 

- 

34 

- 

- 

pF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqhv 

(Figure 1) 

5 


- 

- 

V 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqlp 
(F igure 1) 

5 

1 

- 

- 

V 

Input Capacitance 

C| 

- 

• 

- 

10 

pF 

Three-State Output Capacitance 

Co 

• 

- 

■ 

15 

pF 


NOTES: 

6. 5V: Min is at 5.25V for 0°C to 70°C, Max is at 4.75V for 0°C to 70°C, Typ is at 5V. 

7. CpD, measured per flip-flop, is used to determine the dynamic power consumption. 
Pd (per package) = Vcc Icc + ^(Vcc^ f| Cpo + Vq^ fo Cl + Vcc AIqc C) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| - input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0®C TO 70°C 

UNITS 

TYP 

■SB 

MAX 

Data to Latch Enable Setup Time 

tsu 

5 

(Note 8) 

- 

2 

- 

ns 

Data to Latch Enable Hold Time 

tH 

5 

- 

1.5 

- 

ns 

Latch Enable Pulse Width 

CD74FCT573 

tw 

5 


6 


ns 

CD74FCT573AT 

tw 

5 

- 

5 

- 

ns 


NOTE: 

8. 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 
























































































































CD74FCT573, CD74FCT573AT 


Test Circuits and Waveforms 


tp tf ■ 2.5nt 


Vo 


; Cl >5000 
SOpF > Rl 


9. Pulse Generator for All Pulses: Rate ^ 1 .OMHz; Zqijt ^ 50Q; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLZi tpzL> Open Drain Closed 

<PHZ. *PZH. tpLH. tpHL _ Open _ 

DEFINITIONS: 

Cl - Load capacitance, includes jig and probe 
capacitance. 

Rf = Termination resistance, should be equal to Zqut of 
the Pulse Generator. 

V|N = 0Vto3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


ASYNCHRONOUS CONTROL | tREM 


SYNCHRONOUS CONTROL 
PRESET CLEAR ■ ■■■■!■ 
CLOCK ENABLE xXy¥ 

etc. 


-*SH— 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIQH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



HGURE3. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

tpZLl^ 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED Tcl-SV 


OUTPUT SWITCH ru 
NORMALLY HIGH OPEN 



SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 


OTHER 

OUTPUTS 




10. Vqlp is measured with respect to a ground reference near the output under test. Vo^v is measured with respect to Vqh- 

11. Input pulses have the following characteristics: 

Prr ^ 1 MHz, tr = 2.5ns, tf = 2.5ns, skew 1 ns. 

12. R.F. fixture with 700MHz design rules required. iC should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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BiCMOS FCT Interface Logic, 
lOctai Bus Transceiver/Register, Three-State 


Features 


Description 


• Buffered Inputs 

• Typical Propagation Deiay: 6.8n8 at V^c = 5V, 

Ta = 25®C, Cl = 50pF 

• Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FAST^'^/AS/S 

• 64mA Output Sink Current 

• Output Vbitage Swing Limited to 3.7V at Vcc = 5V 

• Controlied Output Edge Rates 

• input/Output isoiation to V^c 

• BiCMOS Technoiogy with Low Quiescent Power 


The CD74FCT646 three-state octal bus transceiver/register 
uses a small geometry BiCMOS technology. The output 
stage is a combination of bipolar and CMOS transistors that 
limits the output HiGH level to two diode drops below Vcc- 
This resultant lowering of output swing (OV to 3.7V) 
reduces power bus ringing (a source of EMi) and minimizes 
Vcc bounce and ground bounce and their effects during 
simultaneous output switching. The output configuration 
also enhances switching speed and is capable of sinking 
64 milliamperes. 


Ordering Information 


PART NUMBER 

CD74FCT646EN 

CD74FCT646M 

CD74FCT646SM 


TEMP. 
RANGE (°C) 
0 to TO 
0to70 


PACKAGE 

24 Ld PDIP 
24 Ld SOIC 
24 Ld SSOP 


PKG. 

NO. 

E24.3 

M24.3 

M24.209 


ICD74FCT646SM j 0to70 |24LdSSOP |M24.209 | 
NOTE: When ordering the suffix M and SM packages, use the entire 
part number. Add the suffix 96 to obtain the variant in the tape and reel. 


This device is a bus transceiver with D-Type flip-flops which 
act as internal storage registers on the LOW to HIGH transi- 
tion of either CAB or CBA clock inputs. Output Enable (OE) 
and Direction (DIR) inputs control the transceiver functions. 
Data present at the high impedance output can be stored in 
either register or both but only one of the two buses can be 
enabled as outputs at any one time. The Select controls 
(SAB and SBA) can multiplex stored and transparent (real 
time) data. The Direction control determines which data bus 
will receive data when the Output Enable (OE) is LOW. In the 
high impedance mode (Output Enable HIGH), A data can be 
stored in one register and B data can be stored in the other 
register. The clocksnot gated with the Direction (DIR) 
and Output Enable (OE) terminals; data at the A or B termi¬ 
nals can be clocked into the storage flip-flops at any time. 


Pinout 



CD74FCT646 


(PDIP, SOIC, SSOP) 


TOP VIEW 


CAB [7 


iivcc 

SAB [? 


^ CBA 

DIR [T 


^ SBA 

AO [7 


ii|De 

At (T 


^ BO 

A2 [T 


iil Bi 

A3 U 


^ B2 

A4 [7 


ifl B3 

AS [7 


B4 

A6 Qo 


is] B5 

A7 |77 


B6 

GND Qz 


[H B7 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAS'H” is a trademark of Fairchild Semiconductor. . __ 

Copyright © Harris Corporation 1997 ' 


File Number 2393.2 
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CD74FCT646 


Functional Diagram 


A DATA PORT 


, B3 I 

I B DATA PORT 
. B4 I 


QE 

DIR 

FLIP-FLOP fCAB CLOCK 
CLOCKS ICBA CLOCK 


U2_b7 J 

HL SAB SOURCE t°ATA SOURCE 

.i2-SBASOURCE}jfp‘J,?'°'^ 


GNDsPIN12 
Vcc = PIN 24 



TRUTH TABLE (Note 1) 


DATA I/O (Note 2) 


AO THRU A7 BO THRU B7 


Input 

Not Specified 


Input 


Not Specified 
Input 


Input 


OPERATION OR FUNCTION 


CD74FCT646 


Store A, B Unspecified 
Store B, A Unspecified 


Store A and B Data 
Isolation, Hold Storage 


Real Time B Data to A Bus 
Stored B Data to A Bus 


Real Time A Data to B Bus 
Stored A Data to B Bus 


1. H= HIGH Voltage Level 
L = LOW Voltage Level 

T = Transition from Low to High 
X = Immaterial 

2. The data output functions may be enabled or disabled by various signals at the DE and DIR inputs. Data input functions are always en¬ 
abled, i.e., data at the bus pins will be stored on every low to high transition of the clock inputs. To prevent excess currents in the high Z 
modes, all I/O terminals should be terminated with lOkfl resistors. 

lEC Logic Symbol 


CD74FCT646 

21-p 

G3 


3EN1 

3-jZI 

3EN2 

22- 

G6 

2 

G7 

23- 

>C4 

1- 

1 

-A 

IVI 21 61 4B 
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CD74FCT646 




Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 3) 

ejA (°C/W) 

DC Diode Current, I|k (For V| < -0.5V). 

.-20mA 

PDIP Package. 

.75 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

SOIC Package. 

.75 

DC Output Sink Current per Output Pin, 10. 

.70mA 

SSOP Package. 

.125 

DC Output Source Current per Output Pin, 10... 

.-30mA 

Maximum Junction Temperature. 

.150°C 

DC Vcc Current (Ice). 

.140mA 

Maximum Storage Temperature Range. 

.. .-65°C to 150°C 

DC Ground Current (Iqnd). 

.528mA 

Maximum Lead Temperature (Soidering 10s)... 

.300°C 



(SOIC and SSOP-Lead Tips Only) 


Operating Conditions 




Operating Temperature Range, T^. 

.0°C to 70®C 



Supply Voltage Range, Vcc . 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to ^ Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings' may causa permanent damage to the device. This Is a stress only rating and operation of 

the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 


NOTE: 




3. Oja is measured with the component mounted on an evaiuat'on PC board in free air. 


Electrical Specifications Commerciai Temperature Range 0°C to 70°C, Vcc ^ = 5.25V, Vcc Mfo = 4.75V (Note 6) 


Vcc _ 

GND 

Vccor -18 

GND 

Vo = 0 
Vccor 
GND 

Vcc or 0 

GND 

3.4V 
(Note 5) 

NOTES: 

4. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

5. Inputs that are not measured are at Vqq or GND. 

6 . FCT Input Loading: All inputs are 1 unit load. Unit load is AIqc limit specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 


Three-State Leakage Current | Iqzh 


Iqzl 


Input Clamp Voltage 

V|K 

Short Circuit Output Current 

•os 

(Note 4) 


Quiescent Supply Current, 

Ice 

MSI 


Additional Quiescent Supply 

Alec 

Current per Input Pin 


TTL Inputs High, 1 Unit Load 



TEST CONDITIONS 
PARAMETER SYMBOL V| (V) Iq (mA) 

High Level Input Voltage V|h 

Low Level Input Voltage V||, 

High Level Output Voltage Vqh V|HorV|t_ -15 

Low Level Output Voltage Vql V|norV|L 64 

High Level Input Current l|H Vcc 

Low Level Input Current III, GND 
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CD74FCT646 


Switching Specifications Over Operating Range fct Series v tf = 2.5ns, Cl » sopF, Rl (Figure 1 ) (Note 7) 





25®C 

0®CTO70®C 


PARAMETER 

SYMBOL 

Vcc(V) 

TYP 

■ZB 

MAX 

UNITS 

Propagation Delays 

Store An Bn, Store Bn An, An -> Bn, Bn An 

tpLH. tpHL 

(Note 8) 

5 

6.8 

2 

9 

ns 

Select to Data 

tpLH. *PHL 

5 

8.3 

2 

11 

ns 

Output Enable to Output 

tpZL. tpZH 

5 

10.5 

2 

14 

ns 

Output Disable to Output 

tpLZ. tpHZ 

5 

6.8 

2 

9 

ns 



Power Dissipation Capacitance 


Minimum (Vaiiey) Vqhv During Switching of 
Other Outputs (Output Under Test Not Switching) 


Maximum (Peak) Vqlp During Switching of 
Other Outputs (Output Under Test Not Switching) 


input Capacitance 


input/Output Capacitance 


NOTES: 

7. 5V: Minimum is at 5.25V for 0®C to 70°C, Maximum is at 4.75V for 0°C to 70°C, Typicai is at 5V. 

8 . Cpo, measured per flip-flop, Is used to determine the dynamic power consumption. 

Pq (per package) = Vqc Icc + ^^(Vcc^ f| ^PD + fo^L + ^cc Alec D) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| a input frequency 

Prerequisite For Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

Maximum Frequency 

^MAX 

5 

(Note 9) 

Data to Clock Setup Time 

tsu 

5 

Data to Clock Hold Time 

tH 

5 

Clock Pulse Width 

tw 

5 



9. 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 
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CD74FCT646 


Test Circuits and Waveforms 





10. Pulse Generator for All Pulses: Rate < 1 .OMHz; ZouT ^ 50G; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLz. tpzL. Opsn Drain Closed 

<PHZ. tpZH. tPLH. tPHL _ Ope” _ 

DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe 
capacitance. 

Rx = Termination resistance, should be equal to Zq^x of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


DATA f 

INPUT AAA^ ; 

TIMING ...... 

INPUT ~ 

ASYNCHRONOUS CONTROL | ^REM | 


SYNCHRONOUS CONTROL 
PRESET CLEAR ■ ■ ■■ Jj 
CLOCK ENABLE XXX^ 
ETC. r VW^ 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIQH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 3. PULSE WIDTH 


CONTROL INPUT 


ENABLE 



OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED ’X''-®'' 


OUTPUT SWITCH 
NORMALLY HIGH OPEN iT 


FIGURE 4. ENABLE AND DISABLE TIMING 


OTHER 

OUTPUTS 


SAME PHASE 
INPUT TRANSITION 


tPLH <PHL| 




OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 5. PROPAGATION DELAY 





1 1. Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vqh- 

12. Input pulses have the following characteristics: 

Prr 5 1 MHz, tr = 2.5ns, tf = 2.5ns, skew 1 ns. 

13. R.F. fixture with 700MHz design rules required. iC should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 

• Buffered Inputs 

• Typical Propagation Delay: 6.8ns at Wqq = 5V, 

Ta = 25®C, Ci. = 50pF 

• CD75FCT651 

- Inverting 

• CD74FCT652 

- Noninverting 

• Family Features 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

- Speed of Bipolar FAST^'^/AS/S 

- 64mA Output Sink Current 

- Output Voltage Swing Limited to 3.7V at Vcc = 5V 

- Controlled Output Edge Rates 

- Input/Output isolation to V^c 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 

TEMP. PKG. 

PART NUMBER RANGE (°C) PACKAGE NO. 

CD74FCT651EN _ 0to70 24LdPDIP E24.3 

CD74FCT652EN _ 0to70 24LdPDIP E24.3 

CD74FCT651M _ 0 to 70 24 Ld SOIC M24.3 

CP74FCT652M _ 0 to 70 24 Ld SOIC M24.3 

NOTE: When ordering the suffix M packages, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


CD74FCT651, 

CD74FCT652 

BiCMOS FCT Interface Logic, Octal Bus 
Transceivers/Registers, Three-State 

Description 

The CD74FCT651 and CD74FCT652 three-state, octal bus 
transceivers/registers use a small geometry BiCMOS technol¬ 
ogy. The output stage is a combination of bipolar and CMOS 
transistors that limits the output HiGH level to two diode drops 
below Vcc- resultant lowering of output swing (OV to 
3.7V) reduces power bus ringing (a source of EMI) and mini¬ 
mizes Vcc bounce and ground bounce and their effects dur¬ 
ing simultaneous output switching. The output configuration 
also enhances switching speed and is capable of sinking 64 
milliamperes. 

These devices consist of bus transceiver circuits, D-Type flip- 
flops, and control circuitry arranged for multiplexed transmis¬ 
sion of data directly from the data bus or fr om the internal stor¬ 
age registers. Output Enables OEAB and OEBA are provided 
to control the transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored data is 
transferred. The circuitry used for select control will eliminate 
the typical decoding glitch that occurs in a multiplexer during 
the transition between stored and real-time data. A LOW input 
level selects real-time data and a HIGH selects stored data. 
The following examples demonstrate the four fundamental 
bus management functions that can be performed with the 
octal bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the inter- 

• nal D flip-flops by low to high transitions at the appropriate clock 
pins (CAB or CBA) regardless of the select or en^le control 
pins. When SAB and SBA are in the real-time transfer mode, it 
is also possible to store data without using the i nternal D-Type 
flip-flops by simultaneously enabling OEAB and OEBA. In this 
configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high 
impedance, each set of bus lines will remain at its last state. 


Pinouts 


CD74FCT6S1 (PDIP, SOIC) 
TOP VIEW 


CAB|T 
SAB I? 

oeab[T 


24|VCC 

^CBA 

^SBA 

^65 
iUST 
is] 62 
i7|63 
isjBi 
iijBS 
2^68 
13)67 


CD74FCT652 (PDIP, SOIC) 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST^ Is a trademark of Fairchild Semiconductor. a .70 

Copyright ©Harris Corporation 1997 


File Number 2394.2 








CD74FCT651, CD74FCT652 


Functional Diagram 


A DATA PORT 


AO 

_ 4^ 

A1 ♦ 

_ 5 _| 

A2 ^ 

_ 6 _^ 

A3 * 

_ 7_j 

A4 ♦ 

_ 8 _^ 

AS * 

_ 9 _| 

AS * 

10 ^ 

. A7 ♦ 

11 


5EBA 

OEAB 

FLIP-FLOP fCAB CLOCK 
CLOCKS ICBA CLOCK 


^ 20 

* BO 

^ 19 

* B1 

^ IB 

*■ B2 

^ 17 

*■ B3 

^ 16 

*■ B4 

^ 15 

B5 

^ 14 

*■ B6 

^ 13 

♦ B7 . 


B DATA PORT 


L2_SABSOURCEl°''™®0“f’CE 

Jl-SBASOURCE}jfp‘-J,^'°'‘ 


GND = PIN12 
Vcc = PIN 24 




TRUTH TABLE 


DATA I/O 


AO THRU A7 BO THRU B7 


OPERATION OR FUNCTION 


Input 

Input 


Input Unspec 

Input Output 


Unspecified (2) Input 
Output Input 


CD74FCT651 


Input Isolation (Note 1) 

Input Store A and B Data 


Unspecified (2) Store A, Hoid B 
Output Store A in both registers 


Hold A, Store B 
Store B in both registers 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


CD74FCT652 


Isolation (Note 1) 
Store A and B Data 


Store A, Hold B 
Store A in both registers 


Hold A, Store B 
Store B in both registers 



Stored A Data to B Bus 
Stored B Data to A Bus 


1. To prevent excess currents in the High-Z (isolation) modes, all I/O terminals should be terminated with 10kt2 to 1 M£2 resistors. 

2. The data output functions may be enabled or disabled by various signals at the OEAB or OEBA inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

3. Select control = L; clocks can occur simultaneously. Select control = H; clocks must be staggered in order to load both registers. 


lEC Logic Symbol 

CD74FCT651 


CD74FCT652 
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CD74FCT6S1, CD74FCT652 


Absolute Maximum Ratings Thermal Information 

DC Supply Voltage (Vqq) .-0.5V to 6V Thermal Resistance (Typical, Note 4) 0ja(°C/W) 

DC Input Diode Current, i|K (For V| < -0.5V).-20mA pQip package. 75 

DC Output Diode Current, Iqk (for Vq < -0.5V).-50mA SOIC Package. 75 

DC Output Sink Current per Output Pin, lO.70mA Maximum Junction Temperature.150°C 

DC Output Source Current per Output Pin, lO.-30mA Maximum Storage Temperature Range.-65®C to 150°C 

DC Vcc Current (Ice).140mA Maximum Lead Temperature (Soldering 10s).300°C 

DC Ground Current (Iqnd) .528mA (SOIC-Lead Tips Only) 

Operating Conditions 

Operating Temperature Range (T/^).0°C to 70°C 

Supply Voltage Range, Vcc.4.75V to 5.25V 

DC Input Voltage, V|.0 to Vcc 

DC Output Voltage, Vq .0 to ^ Vcc 

Input Rise and Fall Slew Rate, dt/dv...0 to 10nsA^ 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

NOTE: 

4. ejA is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc Max = 5.25V, Vcc Min = 4.75V 



High Level Output Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three-State Leakage Current 


Input Clamp Voltage 


Short Circuit Output Current 
(Note 5) 


Quiescent Supply Current, 
MSI 


Additional Quiescent Supply 
Current per Input Pin 
TTL Inputs High, 1 Unit Load 


5. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

6 . Inputs that are not measured are at Vcc GND. 

7. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 
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CD74FCT651, CD74FCT652 


Switching Specifications Over Operating Range fct Series tf=2.5ns, C|. = sopF, Rl (Figure 4) 






25°C 

0°C TO 70°C 


PARAMETER 


SYMBOL 

VecOO 

TYP 


MAX 

UNITS 

Propagation Delays 

Stored An -4 Bn 

CD74FCT651 

*PLH. tPHL 

5 

6.8 

2 

9 

ns 

Stored An Bn 

CD74FCT652 

tPLH. tPHL 

5 

6.8 

2 

9 

ns 

Stored Bn -»An 

CD74FCT651 

*PLH. tPHL 

5 

6.8 

2 

9 

ns 

Stored Bn -* An 

CD74FCT652 

*PLH. tpHL 

5 

6.8 

2 

9 

ns 

An -4 Bn 

CD74FCT651 

fPLH. *PHL 

5 

6.8 

2 

9 

ns 

An Bn 

CD74FCT652 

fpLH. fpHL 

5 

6.8 

2 

9 

ns 

Bh-» An 

CD74FCT651 

tpLH. tpHL 

5 

6.8 

2 

9 

ns 

Bn An 

CD74FCT652 

tPLH. tpHL 

5 

6.8 

2 

9 

ns 

Select to Data 

CD74FCT651. 

CD74FCT652 

tpLH. *PHL 

5 

8.3 

2 

11 

ns 

Three-State Enabling Time, 

Bus to Output or Register to Output 

CD74FCT651, 

CD74FCT652 

tpZL. tPZH 

5 

m 

2 

10 

ns 

Three-State Disabling Time, 

Bus to Output or Register to Output 

CD74FCT651, 

CD74FCT652 

tpLZ. tpHZ 

5 

m 

2 

10 

ns 

Power Dissipation Capacitance 

CpD 
(Note 8) 

“ 


PF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqhv 

5 

0.5 Typical at 25°C 

V 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqlp 

5 

1 Typical at 25°C 

Hi 

Input Capacitance 

Cl 

- 

- 

- 

10 

pF 

Input/Output Capacitance 

C|/o 

- 

- 

- 

15 

pF 


NOTE: 


8 . CpD> measured per flip-flop, is used to determine the dynamic power consumption. 

Pq (per package) = Vcc Icc + ^1 Cpo + fo Cl + Vgc Alec C) where: 

Vec = supply voltage 
Alec = through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc<V) 

25®C 

0°CTO70‘’C 

UNITS 

TYP 


MAX 

Maximum Frequency 

fWAX 

5 

(Note 9) 


85 

• 

MHz 

Data to Clock Setup Time 

tsu 

5 

- 

4 

- 

ns 

Data to Clock Hold Time 

tH 

5 

- 

2 

- 

ns 

Clock Pulse Width 

tw 

5 

- 

6 

- 

ns 


NOTE: 

9. 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 
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CD74FCT651, CD74FCT652 


Test Circuits and Waveforms 



NOTE: 


10. Pulse Generator for All Pulses: Rate 51 .OMHz; ZouT ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 



DEFINITIONS: 


Cl = Load capacitance, Includes jig and probe 
capacitance. 

Rt = Termination resistance, should be equal to Zotrr of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


FIGURES. PULSE WIDTH 


ENABLE 


DISABLE 



3V 

1.5V 

OV 

I 3.5V 

VoL 

VoH 

OV 




OUTPUT 

UNDER 

TEST 






VoH 

VOHV 

VOLP 

VoL 


NOTES: 

11 . Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vqh- 

12. Input pulses have the following characteristics: 

Ppi:) ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

13. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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CD74FCT654 


V CD74FCT654 

^ogv^^JpCT Interface Logic, Octal Bus Transceivers/ 
I —Registers, Open Drain (A Side), Three-State (B Side) 


Features 

• Buffered Inputs 

• Typical Propagation Delay: 

6.8ns at Vcc = 5V, Ta = 25°C, Cl = 50pF 

• CD74FCT653 

- Inverting 

• CD74FCT654 

- Non-Inverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FASTt**/AS/S 

• 64mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at V^c = 5V 

• Controlled Output Edge Rates 

• Input/Output Isolation to Vcc 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 


CD74FCT653EN 

CD74FCT654EN 


TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

0to70 

24 Ld PDIP 

E24.3 

0to70 

24 Ld PDIP 

E24.3 

0to70 

24 Ld SOIC 

M24.3 

0to70 

24 Ld SOIC 

M24.3 


CD74FCT653M 

CD74FCT654M 


NOTE: When ordering the suffix M packages, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinouts 


CD74FCT653 
(PDIP, SOIC) 
TOP VIEW 


Description 

The CD74FCT653 and CD74FCT654 octal bus transceiv- 
ers/registers use a small geometry BiCMOS technology. The 
output stage is a combination of bipolar and CMOS transistors 
that limits the output HIGH level to two diode drops below Vcc- 
This resultant lowering of output swing (OV to 3.7V) reduces 
power bus ringing (a source of EMI) and minimizes Vcc 
bounce and ground bounce and their effects during simulta¬ 
neous output switching. The output configuration also 
enhances switching speed and is capable of sinking 64mA. 

The CD74FCT653 is an inverting type having open drains on 
the A output and three state outputs on the B side. The 
CD74FCT654 differs only in that it is a noninverting type. These 
devices consist of bus transceiver circuits, D-Type flip-flops, and 
control circuitry arranged for multiplexed transmission of data 
directly from the data bus or from th e internal storage registers. 
Output Enables OEAB and OEBA are provided to control the 
transceiver functions. SAB and SBA control pins are provided 
to select whether real-time or stored data is transferred. The cir¬ 
cuitry used for select control will eliminate the typical decoding 
glitch that occurs in a multiplexer during the transition between 
stored and real-time data. A LOW input level selects real-time 
data and a HIGH selects stored data. The following examples 
demonstrate the four fundamental bus management functions 
that can be performed with the octal bus transceivers and regis¬ 
ters. 

Data on the A or B data bus, or both, can be stored in the inter¬ 
nal D flip-flops by low to high transitions at the appropriate clock 
pins (CAB or CBA) regardless of the select or en^le control 
pin& When SAB and SBA are in the real-time transfer mode, it 
is also possible to store data without using the i nternal D-Type 
flip-flops by simultaneously enabling OEAB and OEBA. In this 
configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high 
impedance, each set of bus lines will remain at its last state. 


CD74FCT654 
(PDIP, SOIC) 
TOP VIEW 


SAB [2 
OEAB n 



vcc 

CAB 

m ^ 


CBA 

SAB 



SBA 

OEAB 



OEBA 

AO 



BO 

A1 



B1 

A2 



CM 

tt 

A3 



B3 

A4 



B4 

A5 



B5 

A6 



B6 

A7 



B7 

GND 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. _ __ 
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CD74FCT6S3, CD74FCT654 


Functional Diagram 


A DATA PORT 


AO 

_4_| 

A1 -*■ 

_6_| 

A2 * 

_6^ 

A3 * 

_ T_^ 

A4 - 4 - 

_8_| 

AS 

_9_, 

AS 

10 ^ 

. A7 

11 ^ 


SEEK 

OEAB 

FLIP-FLOP fCAB CLOCK 
CLOCKS ICBA CLOCK 


^20 

*■ BO 

,19 

*■ B1 

,18 

*■ B2 

, 17 

*■ B3 

,16 

*■ B4 

,15 

B5 

, 14 

^ B6 

, 13 

B7 , 


- 2 - SAB SOURCEl 
ii-SBASOURCEljfp*-^?®'' 


GND-PIN12 
Vcc « PIN 24 


TRUTH TABLE 


DATA I/O 





H 

H 

T X 

X 

HorL 

H 

1 L 

HorL 


AO THRU A7 


Input 

Input 


Input Unspec 

Input Output 


Unspecified (2) Input 
Output Input 


Output 

Output 


Input 

Input 


Output 


BO THRU B7 


OPERATION OR FUNCTION 


CD74FCT653 CD74FCT654 


Isolation (Note 1) 
Store A and B Data 


Input 

Input 


Unspecified (2) Store A, Hold B 
Output Store A In both registers 


Hold A, Store B 
Store B in both registers 


Isolation (Note 1) 
Store A and B Data 


Store A, Hold B 
Store A in both registers 


Hold A, Store B 
Store B in both registers 



Stored A Data to B Bus 
Stored S Data to A Bus 


Stored A Data to B Bus 
Stored B Data to A Bus 


1. To prevent excess currents in the High-Z (isolation) modes, all I/O terminals should be terminated with 10k£2 to 1MD resistors. 

2. The data output functions may be enabled or disabled by various signals at the OEAB or OEBA inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

3. Select control - L; clocks can occur simultaneously. Select control = H; clocks must be staggered in order to load both registers. 


lEC Logic Symbols 

CD74FCT653 


CD74FCT654 
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CD74FCT653, CD74FCT654 



Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 4) 

ejA(°C/W) 

DC Diode Current, I|k (For V| < -0.5V). 

.-20mA 

PDIP Package. 

75 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

SOIC Package.. 

75 

DC Output Sink Current per Output Pin, 10. 

.70mA 

Maximum Junction Temperature. 

.150°C 

DC Output Source Current per Output Pin, 10... 

.-30mA 

Maximum Storage Temperature Range. 

.. .-65°Cto150°C 

DC Vcc Current (Iqc). 

.140mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 

DC Ground Current (Iqnd). 

.528mA 

(SOIC-Lead Tips Only) 


Operating Conditions 




Operating Temperature Range, T^. 

.0°C to 70°C 



Supply Voltage Range, Vcc . 

. . .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to S Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation of 

the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 


NOTE: 




4. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Temperature Range 0°C to 70°C, Vcc Max = 5.25V, Vcc Min = 4.75V 


AMBIENT TEMPERATURE (Ta) 


PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three-State Leakage Current 


Input Clamp Voltage 


Short Circuit Output Current 
(Note 5) 


Ouiescent Supply Current, 
MSI 


Additional Ouiescent Supply 
Current per Input Pin 
TTL Inputs High, 1 Unit Load 


TEST CONDITIONS 

SYMBOL V|(V) lo(mA) Vcc(V) 


0®C TO 70®C 

MAX UNITS 



5. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

6. Inputs that are not measured are at VCC or GND. 

7. FCT Input Loading; All inputs are 1 unit load. Unit load is Alec specified in Static Characteristics Chart, e.g., 1.6mA Max at 70°C. 
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CD74FCT653, CD74FCT654 


Switching Specifications Over Operating Range v, ^ = 2 . 5 ns, C|. = sopF, Rl (Figures 3, 4 ) 






25®C 

0OCTO70°C 


PARAMETER 


SYMBOL 

VccOO 

TYP 


MAX 

UNITS 

Propagation Delays 








Stored An Bn 

CD74FCT653 

tpLH. *PHL 

5 

6.8 

2 

9 

ns 

Stored An -> Bn 

CD74FCT654 

tpLH. tpHL 

5 

6.8 

2 

9 

ns 

Stored 5n An 

CD74FCT653 

tpZL 

5 

6 

2 

8 

ns 



<Pl.Z 

5 

6.8 

2 

9 

ns 

Stored Bn -> An 

CD74FCT654 

tpZL. tpLZ 

5 

6.8 

2 

9 

ns 

An Bn 

CD74FCT653 

♦PLH. tpHL 

5 

6 

2 

8 

ns 

An -4 Bn 

CD74FCT654 

tPLH. *PHL 

5 

6.8 

2 

9 

ns 

Bn -4 An 

CD74FCT653 

*PZL 

5 

6 

2 

8 

ns 



tpLZ 

5 

6.8 

2 

9 

ns 

Bn -4 An 

CD74FCT654 

*PZL. tpLZ 

5 

6.8 

2 

9 

ns 

Select to Data (B Bus) 

CD74FCT653, 

CD74FCT654 

tpLH- tpHL 

5 

8.3 

2 

11 

ns 

Select to Data (A Bus) 

CD74FCT653 

*PZL 

5 

6 

2 

8 

ns 



tPLZ 

5 

6.8 

2 

9 

ns 

Select to Data (A Bus) 

CD74FCT654 

tpZL. tPLZ 

5 

6.8 

2 

9 

ns 

Three-State Enabling Times (B Bus), 

CD74FCT653 

tpZL. tPZH 

5 

10.5 

2 

14 

ns 

Bus to Output or Register to Output 

CD74FCT654 

tpZL- tpZH 

5 

11.3 

2 

15 

ns 

Three-State Disabling Time (B Bus), 

CD74FCT653 

tPLZ. tpZH 

1 

5 

6.8 

2 

9 

ns 

Bus to Output or Register to Output 

CD74FCT654 

tpLZ. tpZH 

5 

6.8 

2 

9 

ns 

Off state Enabling Times (A Bus), 

CD74FCT653 

tpZL 

5 

10.5 

2 

14 

ns 

Bus to Output or Register to Output 

CD74FCT654 

tpZL 

5 

11.3 

2 

15 

ns 

Off State Disabling Time (A Bus), 

CD74FCT653 

tpLZ 

5 

6.8 

2 

9 

ns 

Bus to Output or Register to Output 

CD74FCT654 

tpLZ 

5 

6.8 

2 

9 

ns 


Prerequisite for Switching tp tf = 2.5ns, Cl = sopF, Rl (Figures 3 ,4) 


PARAMETER 


Maximum Frequency (B Side as Outputs) 


Data to Clock Setup Time 


Data to Clock Hold Time 


Clock Pulse Width 


SYMBOL Vcc(V) 


♦max 
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CD74FCT653, CD74FCT654 


Switching tf = 2.5ns, Cl = SOpF, Rl (Figures 3,4) 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0°C TO 70®C 

UNITS 

TYP 

MSM 

MAX 

Power Dissipation Capacitance 

CpD 

- 

- 

■ 

- 

PF 

Min (Valley) Vqh (B Side) During Switching of Other 
Outputs (Output Under Test Not Switching) 

VoHV 
(Figure 1) 

5 

0.5 

- 

- 

V 

Max (Peak) Vql During Switching of Other Outputs 
(Output Under Test Not Switching) 

VoLP 
(Figure 1) 

5 

1 

- 

- 

V 

Input Capacitance 

C| 

- 

- 

- 

10 

pF 

Three-State Output Capacitance (B Side) 

Co 

- 

- 

- 

15 

pF 

Off-State Output Capacitance (A Side) 

Co 

- 

- 

- 

15 

pF 


NOTES: 

8 . 5V: minimum is at 4.75V for 0°C to 70°C, typicai is at 5V. 

9. CpQ, measured per flip-flop, is used to determine the dynamic power consumption. PD 
(per package) = Vcc Icc + ^^(Vcc^ Cpo + Vq^ fo^L + Vcc ^'cc D) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Test Circuits and Waveforms 



SWITCH POSITION 


■7V 


10. Pulse Generator for All Pulses: Rate < 1 .OMHz; Zqut ^ 500; 
tf, tr < 2.5ns. 

FIGURE 1. TEST CIRCUIT 


TEST 

SWITCH 

tpLz, tpzL. Open Drain 

Closed 

fpHZ- fpZH> fpLH- fPHL 

Open 


DEFINITIONS: 

Cl = Load capacitance, includes jig and probe 
capacitance. 

Rf = Termination resistance, should be equal to Zqut of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless othen/vise specified 


data 

INPUT 




-‘SH— 




TIMING' 
INPUT, 




ASYNCHRONOUS CONTROL ' tREM j 


3V 

1.5\ 

OV 

3V 

1.5V 

OV 




3V 

1.5V 

OV 


SYNCHRONOUS CONTROL 
PRESET CLEAR. 

CLOCK ENABLE 
ETC.' 




■e4 




—tSH—►(■•-tH— 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


3V 

1.5\ 

OV 

















































CD74FCT653, CD74FCT654 


Test Circuits and Waveforms (Continued) 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 


. VOH 

■ VoL 

VoH 
VOHV 

VqLP 
VoL 

NOTES: 

11 . Vqlp is measured with respect to a ground reference near the output under test. Vqhv 'S measured with respect to N/qh- 

12. Input pulses have the following characteristics: 

Prr i 1 MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

13. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

nGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 


OUTPUT 

UNDER 

TEST 
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Features 




CD74FCT821A, 

CD74FCT822A 

BiCMOS FCT Interface Logic, 
10- Bit D-Type Fiip-Fiops, Three-State 


Description 


• Buffered Inputs 

• Typical Propagation Deiay: 7.5ns at Vcc = 5V, 

Ta = 25 OC, Cl = 50pF 

• CD74FCT821A 
- Noninverting 

• CD74FCT822A 
• inverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipoiar FASTT**/AS/S 

• 48mA Output Sink Current 

• Output Voitage Swing Limited to 3.7V at Vcc = 

• Controlied Output Edge Rates 

• InpuVOutput Isolation to Vcc 

• BiCMOS Technology with Low Quiescent Power 


The CD74FCT821A and CD74FCT822A ten bit, D-Type, 
three-state, positive edge triggered flip-fiops use a smaii 
geometry BiCMOS technology. The output stage is a combi¬ 
nation of bipolar and CMOS transistors that limits the output 
HIGH level to two diode drops below Vcc- This resultant 
lowering of output swing (OV to 3.7V) reduces power bus 
ringing (a source of EMI) and minimizes Vcc bounce and 
ground bounce and their effects during simultaneous output 
switching. The output configuration also enhances switching 
speed and is capable of sinking 48 milliamperes. 

The ten flip-flops enter data into their registers on the LOW 
to HIGH transition of the clock(CP). The Output Enable (OE) 
controls the three state outputs and is independent of the 
register operation. When the Output Enable (OE) is HIGH, 
the outputs are in the high impedance state. The 
CD74FCT821A and CD74FCT822A share the same config¬ 
urations, but the CD74FCT821A outputs are noninverted 
while the CD74FCT822A devices have inverted outputs. 


Ordering information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT821AEN 

0to70 

24 Ld PDIP 

E24.3 

CD74FCT822AEN 

0to70 

24 Ld PDIP 

E24.3 

CD74FCT821AM 

0to70 

24 Ld SOIC 

M24.3 


NOTE: When ordering the suffix M packages, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reei. 


8 


Pinouts 


CD74FCT821A 
(PDIP, SOIC) 
TOP VIEW 


oe(7 


El Vcc 

D0[? 


^QO 

D1 [T 


^Q1 

D2[7 


^Q2 

0 

CO 

Q 


^Q3 

D4[T 


^04 

D5^ 


i||Q5 

D6[T 


17] 06 

D7 [F 


i||Q7 

D8|i0 


^08 

D9 ji? 


1^09 

GND|i2 


^CP 


ce[T 

CD74FCT822A 
(PDIP, SOIC) 
TOP VIEW 

El Vcc 

D0[| 


^ OS 

D1 [T 


^ GT 

D2|T 


2^ 02 

D3[? 



D4[T 


i9|Q4 

D5[7 


jU 05 

D6[7 


jt] os 

D7[7 


jej 07 

D8[i0 


OS 

dsQi 


Oi 

GND|i2 


13 ] CP 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users shouid follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. _ __ 
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Functional Diagram 


23 

QO 

QS 

22 

Q1 

QT 

21 

Q2 

02 

20 

Q3 

03 

19 

Q4 

03 

18 

QS 

QS 

17 

Q6 

OS 

16 

Q7 

07 

IS 

QS 

05 

14 

09 

05 

GND = 

PIN 12 

Vcc = 

PIN 24 



TRUTH TABLE 

OUTPUTS 

CD74FCT821A CD74FCT822A 
DN QN OR 


1.1-1 = HIGH level (steady state) 

L = LOW level (steady state) 

X = Immaterial 

t = Transition from LOW to HIGH level 
Z = HIGH impedance 
NC = No change 


I EC Logic Symbol 

CD74FCT821A 



CD74FCT822A 
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CD74FCT821A, CD74FCT822A 


Absolute Maximum Ratings 

DC Supply Voltage (Vcc).-0.5V to 6V 

DC Di(^e Current, I|k (For V| < -0.5V).-20mA 

DC Output Diode Current, Iqk (fof Vq < -0.5V).-50mA 

DC Output Sink Current per Output Pin, lO.70mA 

DC Output Source Current per Output Pin, lO.-30mA 

DC Vcc Current (Icc).260mA 

DC Ground Current (Iqnd) .500mA 

Operating Conditions 

Operating Temperature Range, .0°C to 70°C 

Supply Voltage Range, Vcc.4.75V to 5.25V 

DC Input Voltage, V|.0 to Vcc 

DC Output Voltage, Vq .0 to ^ Vcc 

Input Rise and Fall Slew Rate, dt/dv.0 to 10nsA/ 

CAUTION: Stresses atxjve those listed In "Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those Indicated In the operational sections of this specification is not implied. 

NOTE: 

2. Oja Is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc Max = 5.25V, Vcc. Min = 4.75V 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

VccOO 

AMBIENT TEMPERATURE (Ta) 

UNITS 

25®C 

0®C TO 70®C 

V|(V) 

Iq (mA) 


MAX 


MAX 

High Level Input Voltage 

V|H 



4.75 to 
5.25 

2 

■ 

2 

- 

V 

Low Level Input Voltage 

V|L 



4.75 to 
5.25 

■ 

0.8 

- 

0.8 

V 

High Level Output Voltage 

Vqh 

V|H orV|L 

-15 

Min 

2.4 

- 

mm 

- 

Bi 

Low Level Output Voltage 

Vql 

V|HorV|L 

48 

Min 

- 

0.55 

- 

0.55 

mm 

High Level Input Current 

l|H 

Vcc 


Max 

- 

0.1 

- 

1 

pA 

Low Level Input Current 

l|L 

GND 


Max 

- 

-0.1 

- 

-1 

pA 

Three-State Leakage Current 

•OZH 

Vcc 


Max 

- 

0.5 

- 

10 

pA 

•OZL 

GND 


Max 

- 


- 

-10 

pA 

Input Clamp Voltage 

V|K 

Vcc Of 
GND 

-18 

Min 

- 

-1.2 

- 

-1.2 

V 

Short Circuit Output Current 
(Note 3) 

Iqs 

Vo = 0 
Vcc or 
GND 


Max 

-75 

" 

-75 

• 

mA 

Quiescent Supply Current, 

MSI 

Icc 

Vcc or 
GND 

m 

Max 

- 

8 

- 

80 

pA 

Additional Quiescent Supply 
Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alec 

3.4V 
(Note 4) 


Max 


1.6 

* 

1.6 

mA 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 


4. Inputs that are not measured are at Vcc O’’ ^^ND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 


Thermal Information 


Thermal Resistance (Typical, Note 2) 0jA (°C/W) 

PDIP Package. 75 

SOIC Package. 75 

Maximum Junction Temperature.150°C 

Maximum Storage Temperature Range.-65°C to 150°C 

Maxirrujm Lead Temperature (Soldering 10s).300°C 

(SOIC-Lead Tips Only) 
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CD74FCT821A CD74FCT822A 


Switching Specifications Over Operating Range fct Series tp tf =: 2.5ns, C|. = sopF, Rl (See Figures) 






25°C 

0°C TO 70®C 


PARAMETER 


SYMBOL 

Vcc(V) 

TYP 

HI 

MAX 

UNITS 

Propagation Delays (Note 6) 

Clock to Q 

CD74FCT821A 

fPLH. tpHL 

5 

B 

1.5 

10 

ns 

Clock to G 

CD74FCT822A 

fPLH. fpHL 

5 


1.5 

10 

ns 

Output Enable to Q 

CD74FCT821A 

fpZL. tpZH 

5 

9 

1.5 

12 

ns 

Output Disable to Q 

CD74FCT821A 

*PLZ. tpHZ 

5 

6 

1.5 

8 

ns 

Output Enable to S 

CD74FCT822A 

fpZL> fpZH 

5 

9 

1.5 

12 

ns 

Output Disable to Q 

CD74FCT822A 

tpLZ. tpHZ 

5 

6 

1.5 

8 

ns 

Power Dissipation Capacitance (Note 7) 

CpD 

- 


PF 

Minimum (Valley) Vqh During Switching of Other Outputs 
(Output Under Test Not Switching) 

Vqhv 

5 

0.5 Typical at 25°C 

■ 

Maximum (Peak) Vql During Switching of Other Outputs 
(Output Under Test Not Switching) 

VqlP 

5 

1 Typical at 25°C 

V 

Input Capacitance 

C| 

- 

- 

- 

10 

pF 

Three-State Output Capacitance 

Co 

■ 

- 

- 

15 

pF 


NOTES: 


6 . 5V: Minimum is at 5.25V for 0°C to 70°C, Maximum is at 4.75 for 0°c tO 70“C, TypicaJ is at 5V. 

7. CpQ, measured per fiip-fiop, is used to determine the dynamic power consumption. 

Pd (per package) = Vcc Icc + ^ (^cc^ t| Cpp + Vq^ foCt + Vcc Alec D) where: 

Vec = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

25°C 

0°C TO 70®C 

UNITS 

TYP 


MAX 

Maximum Frequency (Note 8) 

fMAX 

5 

- 

70 

- 

MHz 

Data to Clock Setup Time 

tsu 

5 

- 

4 

- 

ns 

Data to Clock Hold Time 

tH 

5 

- 

2 

- 

ns 

Clock Pulse Width 

*W 

5 

- 

7 

- 

ns 


NOTE: 

8. 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 








































































































CD74FCT821A, CD74FCT822A 


Test Circuits and Waveforms 





NOTE: 

9. Pulse Generator for All Pulses: Rate i 1 .OMHz; Zqut ^ 500; 
tf, t^ 5 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 
TEST SWITCH 

tpL 2 , tpzL. Open Drain Closed 

fpHZ. tpZH. <PLH. tpHL _ OPA” _ 

DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe 
capacitance. 

Rj = Termination resistance, shouid be equal to Zouj of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


TIMING 

INPUT ' 

ASYNCHRONOUS CONTROL ■ 'REM I 


SYNCHRONOUS CONTROL 
PRESET CLEAR 
CLOCK ENA^L^ XXX^ 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 3. PULSE WIDTH 


CONTROL INPUT 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED ic1-5V 



OUTPUT SWITCH 
NORMALLY HIGH OPEN „ 


FIGURE 4. ENABLE AND DISABLE TIMING 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 


OTHER 

OUTPUTS 





FIGURE 5. PROPAGATION DELAY 



10 . Vqlp Is measured with respect to a ground reference near the output under test. Vqhv's measured with respect to Vqh- 

11. Input pulses have the following characteristics; 

Prr ^ 1 MHz, tr = 2.5ns, tf = 2.5ns, skew 1 ns. 

12. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 




• Buffered Inputs 

• Typical Propagation Delay: 7.5ns at Vcc = 5V, 

Ta = 25OC,Cl = 50pF 

• Positive Edge Triggered 

• CD74FCT824A 

- Inverting 

• CD74FCT823A 

- Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FASTt**/AS/S 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at V^c = 5V 

• Controlled Output Edge Rates 

• Input/Output Isolation to V^c 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 

TEMP. PKQ. 

PART NUMBER RANGE (°C) PACKAGE NO. 

CD74FCT823AEN 0to70 24 Ld PDIP E24.3 

CD74FCT824AEN 0to70 24 Ld PDIP E24.3 


CD74FCT823A, 

CD74FCT824A 

BiCMOS FCT Interface Logic, 
9-Bit D-Type Fiip-Flops, Three-State 

Description 

The CD74FCT823A and CD74FCT824A nine bit, D-Type, 
three-state, positive edge triggered flip-flops use a small 
geometry BiCMOS technology. The output stage is a combi¬ 
nation of bipolar and CMOS transistors that limits the output 
HIGH level to two diode drops below VCC. This resultant 
lowering of output swing (OV to 3.7V) reduces power bus 
ringing (a source of EMI) and minimizes VCC bounce and 
ground bounce and their effects during simultaneous output 
switching. The output configuration also enhances switching 
speed and is capable of sinking 48 milliamperes. 

The nine flip-flops enter data into their registers on the LOW 
to HIGH transition of the clock (CP). The Output Enable (OE) 
controls the three-state outputs and is independent of the 
register operation. These nine bit wide buKered registers 
with clock Enable (CE) and Master Reset (MR) inputs are 
ideal for parity bus interfacing in high performance micropro¬ 
grammed systems. 


Pinout 


CD74FCT823A 
(PDIP) 
TOP VIEW 


CD74FCT824A 
(PDIP) 
TOP VIEW 


^ VCC 

oe[T 

^QO 

do|T 

SJqi 

D1 [? 

2 i]Q2 

D2[7 

^Q3 

D3[? 

i9]Q4 

D4[6 

i||Q5 

ds[7 

i7|Q6 

D6|T 

16|Q7 

D7[9 

ii]Q8 

D8 Qo 

i^CE 


^CP 

GND[i2 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. _ 

Copyright © Harris Corporation 1997 


File Number 2389.2 






Functional Diagram 


DO - 
D1 ■ 
D2 ■ 
D3 ■ 
D4- 
D5 ■ 
D6 • 
D7 ■ 
D8 . 


CE- 

OE- 


INPUTS 

51 

MR 

5E 


H 

X 



H 

X 

■■ 


■■ 




■■ 

■■ 

mM 


■■ 

H 

H 

■ 

■■ 

H 

H 

■ 


H 

■DH 

■ 


H 


■ 


H 



■■ 

H 

Hi 

■ 


NOTE: 


1. H= HIGH Voltage Level 
L = LOW Voltage Level 
NO = No Change 
T = LOW to HIGH Transition 
X = Don’t Care 
Z = HIGH Impedance 

lEC Logic Symbol 

CD74FCT823A 


1 

Ei^ 


11 

R 


14-JCSi 

G1 


13 - 

>1C2 



n r 



2D V 



-22 









-18 

8 - 


-17 

9- 


-16 

10 - 


-15 


CD74FCT824A 



823A 

824A 

- QO 

OS 

- Q1 

5T 

- Q2 

S2 

- Q3 

53 

- 04 

54 

- Q5 

55 

- Q6 

56 

-07 

57 

- 08 

58 

- CP 

- MR 

GND = PIN 12 
Vcc = P>N24 


TRUTH TABLE (Note 1) 



Q OUTPUTS 


D 

CP 

CD74FCT823A 

CD74FCT824A 

FUNCTION 

L 

t 

Z 

Z 

High Z 

H 

t 

z 

Z 


X 

X 

z 

z 

Reset 

X 

X 

L 

L 


H 

■■ 

z 

z 

Hold 

H 

Hi 

NC 

NC 


EH 

t 

z 


Load 

H 

T 

z 



H 


L 



H 


H 

HHlHi 



CD74FCT824A 



23 

22 

21 

20 

19 

18 

17 

16 

15 
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CD74FCT823A, CD74FCT824A 


Absolute Maximum Ratings 


Thermal information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2) 

0JA{°C/W) 

DC Diode Current, I|k (For V| < -0.5V). 

.-20mA 

PDIP Package. 

.75 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

Maximum Junction Temperature. 

.150°C 

DC Output Sink Current per Output Pin, 10. 

.70mA 

Maximum Storage Temperature Range. 

. ..-65OCto150°C 

DC Output Source Current per Output Pin, 10... 

.-30mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 

DC Vcc Current (Ice). 

.234mA 



DC Ground Current (Ignd). 

.453mA 



Operating Conditions 

Operating Temperature Range, T^. 

.OOC to 70OC 



Supply Voltage Range, Vcc. 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to S Vcc 



Input Rise and Fall Slew Rate, dVdv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed In “Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 

the device at these or any other conditions above those Indicated in the operational sections of this specification Is not Implied. 


NOTE: 




2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc = 5.25V, Vcc = 4.75V 


Vcc _ 

GND 

Vccor -18 

GND 

Vo = 0 
Vcc O'" 

GND 

Vcc Of 0 

GND 

3.4V 
(Note 4) 

NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vcc or GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alec specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 


Three-State Leakage Current | Iqzh 



Iqzl 

Input Clamp Voltage 

V|K 

Short Circuit Output Current 
(Note 3) 

Iqs 

Quiescent Supply Current, 

MSI 

Ice 

Additional Quiescent Supply 

Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alee 


TEST CONDITIONS 

_ PARAMETER _ SYMBOL V|(V) IpCmA) 

High Level Input Voltage V|h 

Low Level Input Voltage V|l^ 

High Level Output Voltage Vqh V|HorV||_ -15 

Low Level Output Voltage Vqi, V|HorV||_ 48 

High Level Input Current I|H Vcc 

Low Level Input Current In GND 
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CD74FCT823A, CD74FCT824A 


Switching Specifications Over Operating Range fct Series tf = 2.5ns, Ci. = sopF, R|. (Figure 1) 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0®CTO70°C 

UNrrs 

TYP 


MAX 

Propagation Delays 

Clock to Q CD74FCT823A 

tpLH. tPHL 

(Note 6) 

5 

B 

1.5 

10 

ns 

Clock to Q CD74FCT824A 

tpLH. tpHL 

5 


1.5 

10 

ns 

MRtoQ 

tpHL 

5 

10.5 

1.5 

14 

ns 

Output Enable to Q CD74FCT823A 

IPZL. IPZH 

5 

9 

1.5 

12 

ns 

Output Disable to Q CD74FCT823A 

*PLZ. IPHZ 

5 

6 

1.5 

8 

ns 

Output Enable to Q CD74FCT824A 

tpZL. IPZH 

5 

9 

1.5 

12 

ns 

Output Disable to Q CD74FCT824A 

IPLZ. tPHZ 

5 

6 

1.5 

8 

ns 

Power Dissipation Capacitance 

CpD 
(Note 7) 

- 

- 

■ 

- 

PF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqhv 

5 


■ 

- 

m 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

VOLP 

5 . 

1 

- 

- 

V 

Input Capacitance 

C| 

- 

- 

- 

10 

pF 

Three-State Output Capacitance 

Co 

- 

- 

- 

15 

pF 


NOTES: 

6. 5V: Minimum is at 5.25V for 0°C to 70°C, Maximum is at 4.75V for 0°C to 70°C, Typicai is at 5V. 

7. CpD. measured per flip-flop, is used to determine the dynamic power consumption. 

Pp (per package) = Vpp Ipc + I(Vcc^ f| Cpp + (o^l + ^CC ^Icc D) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

25 OC 

0°CTO70OC 

UNITS 

TYP 

noon 

MAX 

Maximum Clock Frequency 

^MAX 

5 

(Note 8) 

- 

70 

- 

MHz 

Master Reset Recovery Time 

Irec 

5 

- 

7 

- 

ns 

Setup Time, Data to Clock, ^ to Clock 

tsu 

5 

- 

4 

- 

ns 

Hold Time - Data, CE 

tR 

5 

- 

2 

- 

ns 

Pulse Width - Clock, MR 

tw 

5 

- 

7 

- 

ns 


NOTE: 

8. 5V: Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 


8-91 


















































































































CD74FCT823A, CD74FCT824A 


Test Circuits and Waveforms 


tf m 2.Sns 


SWITCH POSITION 


PULSE Zo 


iiaiiis 


NOTE: 

9. Pulse Generator for All Pulses: Rate i 1 .OMHz; Zqut ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


tpL 7 , tpzL, Open Drain Closed 

tpHZ. tpZH. <PLH. tPHL _ Opsn _ 

DEFINITIONS: 

Cl s Load capacitance, includes jig and probe 
capacitance. 

Rj = Termination resistance, should be equal to Zqut 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


DATA \AA/V W 

INPUT AAA* ... ! 

I— 

TIMING 

INPUT ~ ^ 

ASYNCHRONOUS CONTROL | ^REM | 


SYNCHRONOUS CONTROL 
PRESET CLEAR ■■■■■!■ 
CLOCK ENABLE XXX* 
ETC. fli O t W 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


OUTPUT SWITCH 
NORMALLY LOW CLOSED TClSV 


SAME PHASE 
INPUT TRANSITION 


tpLH tPHL I 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


!plh iIphl 


OPPOSITE PHASE 
INPUT TRANSITION 


FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 


OTHER 

OUTPUTS 




10 . Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vqh- 

11. Input pulses have the following characteristics: 

Prp i 1 MHz, tf = 2.5ns, tf = 2.5ns, skew Ins. 

12. R.F. fixture with 700MHz design rules required. 1C should be soldered Into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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CD74FCT841A, 

CD74FCT842A 

BiCMOS FCT Interface Logic, 
10-Bit Transparent Latches, Three-State 


• Buffered Inputs 

• Typical Propagation Delay: 6.8ns at V^c = 5V, 

Ta = 25°C, Cl = SOpF (CD74FCT841 A) 

• CD74FCT841A 

- Noninverting 

• CD74FCT842A 

- Inverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FAST^*«/AS/S 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at Vcc = 5V 

• Controlled Output Edge Rates 

• input/Output Isolation to Wqq 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 


Description 

The CD74FCT841A and CD74FCT842A ten bit transparent 
latches use a small geometry BiCMOS technoiogy. The 
output stage is a combination of bipolar and CMOS transis¬ 
tors that limits the output HIGH level to two diode drops 
below Vcc- resultant lowering of output swing (OV to 
3.7V) reduces power bus ringing (a source of EMI) and 
minimizes Vcc bounce and ground bounce and their 
effects during simultaneous output switching. The output 
configuration also enhances switching speed and is capa¬ 
ble of sinking 48 milliamperes. 

The CD74FCT841A and CD74FCT842A outpi^ are trans¬ 
parent to the inputs when the Latch Enable (LE) is HIGH. 
When the Latch Enable (LE) goes LOW, the data is latched. 
The Output Enable (OE) controls the three state outputs. 
When the Output Enable (OE) is HIGH, the outputs are in 
the high impedance state. The latch operation is indepen¬ 
dent of the state of the Output Enable. These devices pro¬ 
vide extra data width for wider address/data paths or buses 
carrying parity. 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT841AEN 

0to70 

24 Ld PDIP 

E24.3 

CD74FCT841AM 

0to70 

24 Ld SOIC 

M24.3 

CD74FCT842AM 

0to70 

24 Ld SOIC 

M24.3 


NOTE: When ordering the suffix M packages, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinouts 


CD74FCT841A 
(PDIP, SOIC) 
TOP VIEW 


CD74FCT842A 
(PDIP, SOIC) 
TOP VIEW 


Oe[T 

-vj- 

^ VCC 

Oe[T 

- yj - 

^ vcc 

DO [2 


^QO 

D0[? 


^5o 

D1 [T 


^01 

D1 [7 



D2 [7 


21 ] Q2 

D2[4 


2T]S2 

D3 [? 


^Q3 

D3^ 


^03 

D4[T 


^Q4 

D4[7 



D5 [7 


i|]Q5 

D5[7 


is] 05 

D6 [7 


17 ] Q6 

D6[7 


iTjOg 

D7 [? 


i6|Q7 

D7[7 


ii|Q7 

D8 Qo 


i|]Q8 

D8 


jllQs 

D9|ll 


i^Q9 

D9[« 


1^05 

GND 


jUllE 

gnd(^ 


LE 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. 

Copyright © Harris Corporation 1997 


File Number 2397.2 
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CD74FCT841A, CD74FCT842A 


Functional Diagram 


DO- 

3 


4 

D3 - 

S 

6 


7 


8 



10 

DO - 

11 


22 

-QO 

21 

0 ? 

20 


10 

04 

IS 

-Q5 

17 

04 

16 


15 


14 

-QO 


QNDbPIN12 
Vcc ■ PIN 24 


iSDTPDT 

ENABLE 


TRUTH TABLE (Note 1) 


LATCH 

ENABLE 


CD74FCT841A CD74FCT842A 
OUTPUT OUTPUT 

H L 

L H 

L H 

H L 

Z Z 


1. H= HIGH Voltage Level 
L = LOW Voltage Level 

I s LOW Voltage Level one set up time prior to the high-to-low latch enable transition, 
h = HIGH Voltage Level one set up time prior to the high-to-low latch enable transition. 
X = Immaterial 
Z = HIGH Impedance 


lEC Logic Symbol 

CD74FCT841A 


CD74FCT842A 
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CD74FCT841A, CD74FCT842A 


Absolute Maximum Ratings 


Thermal Information 


DC Supply Voltage (Vcc). 

.-0.5V to 6V 

Thermal Resistance (Typical, Note 2) 

ejA(°C/W) 

DC Diode Current, I|k (For V| < -0.5V). 

.-20mA 

PDIP Package. 

.75 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

.-50mA 

SOIC Package. 

.75 

DC Output Sink Current per Output Pin, 10. 

.70mA 

Maximum Junction Temperature. 

.150°C 

DC Output Source Current per Output Pin, lO... 

.-30mA 

Maximum Storage Temperature Range. 

.. .-65OCto150OC 

DC Vcc Current (Ice). 

.260mA 

Maximum Lead Temperature (Soldering 10s)... 

.300°C 

DC Ground Current (Iqnd). 

.500mA 

(SOIC-Lead Tips Only) 


Operating Conditions 




Operating Temperature Range, T^. 

.0°C to 70OC 



Supply Voltage Range, Vcc . 

.. .4.75V to 5.25V 



DC Input Voltage, V|. 

. 0 to Vcc 



DC Output Voltage, Vq. 

.0 to ^ Vcc 



Input Rise and Fall Slew Rate, dt/dv. 

.Oto lOnsA/ 



CAUTION: Stresses above those listed In "Absolute Maximum Ratings’ may causa permanent damage to the device. This is a stress oniy rating and operation of 

the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


NOTE: 




2. 6ja is measured with the component mounted on an evaluation PC board in free air. 



Electrical Specifications Commercial Temperature Range 0°C to 70°C. Vcc Max = 5.25V, Vcc Min = 4.75V 


PARAMETER 


High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Voltage 


High Level Input Current 


Low Level Input Current 


Three-State Leakage Current 


Input Clamp Voltage 

V|K 

Vcc or 
GND 

Short Circuit Output Current 
(Note 3) 

•os 

Vo = 0 
Vcc or 
GND 


Quiescent Supply Current, 
MSI 


Additional Quiescent Supply 
Current per input Pin 
TTL Inputs High, 1 Unit Load 




3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at VCC or GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is AIqc specified in Electrical Specifications table, e.g., 1.6mA Max. at 70°C. 
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CD74FCT841A, CD74FCT842A 


Switching Specifications Over Operating Range fct Series v tf = 2.5ns, Ci. sopF, Rl (Figure 1 ) 






25°C 

0®C TO 70°C 


PARAMETER 


SYMBOL 

VccOO 

TYP 

EB 

MAX 

UNITS 

Propagation Delays 








Data to Outputs 

CD74FCT841A 

'PLH- tPHL 

5 

(Note 6) 

6.8 

1.5 

9 

ns 


CD74FCT842A 

tpLH. tPHL 

5 

7.5 

1.5 

10 

ns 

EE to Outputs 

CD74FCT841A 

*PLH. tPHL 

5 

9 

2 

12 

ns 


CD74FCT842A 

tpLH. tPHL 

5 

9 

2 

12 

ns 

Output Enable Times 

CD74FCT841A 

tpZL. tpZH 

5 

8.6 

1.5 

11.5 

ns 


CD74FCT842A 

♦PZL. tPZH 

5 

8.6 

1.5 

11.5 

ns 

Output Disable Times 

CD74FCT841A 

tpLZ. tPHZ 

5 

6 

1.5 

8 

ns 


CD74FCT842A 

*PLZ. tPHZ 

5 

6 

1.5 

8 

ns 


Power Dissipation Capacitance 


Minimum (Valley) Vohv During Switching of 
Other Outputs (Output Under Test Not Switching) 


Maximum (Peak) Vqlp During Switching of 
Other Outputs (Output Under Test Not Switching) 


Input Capacitance 


Three State Output Capacitance 


NOTES: 

6 . 5V; Minimum is at 5.25V for 0°C to 70°C, Maximum is at 4.75V for 0°C to 70°C, Typical is at 5V, 

7. CpD, measured per flip-flop, is used to determine the dynamic power consumption. 

Pd (per package) = Vcc Icc + ^(Vcc^ Crd + foCt + Vcc ^Icc D) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Cl = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 



Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

Setup Time, Data to LE 

tsu 

5 

(Note 8) 

Hold Time, Data to LE 

tH 

5 

LE Pulse Width 

*W 

5 



8. 5V: Minimum is at 4.5V, Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 
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CD74FCT841A, CD74FCT842A 


Test Circuits and Waveforms 





9. Pulse Generator for All Pulses: Rate i 1 .OMHz; Zqut ^ 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLz, tp2L. Open Drain Closed 

tPHZ. tpZH. tpLH. tPHL _ OP^n _ 

DEFINITIONS: 

C|_ = Load capacitance, includes jig and probe 
capacitance. 

Rj = Termination resistance, should be equal to Zoyj of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tf = tf = 2.5ns (10% to 90%), unless othenvise specified 


-tsH —*H- 


ASYNCHRONOUS CONTROL , ^REM 


SYNCHRONOUS CONTROL 
PRESET CLEAR 
CLOCK ENABLE lOOgr 


-tsH- 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIQH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURES. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

*PZL ■■ •'I 



OUTPUT SWITCH\^„, 
NORMALLY LOW CLOSED Tcl-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN 


FIGURE 4. ENABLE AND DISABLE TIMING 


OTHER 

OUTPUTS 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 5. PROPAGATION DELAY 


• - ^ 
/ % 



10 . Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vq^- 

11. Input pulses have the following characteristics: 

Prr i 1MHz, tr = 2.5ns, ^ = 2.5ns, skew 1ns. 

12. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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Features 

• Buffered Inputs 

• Typical Propagation Delay: 6.8ns at Vcc = 5V, 

Ta = 25 OC, Cl = 50pF (FCT843A) 

• CD74FCT843A 

- Noninverting 

• CD74FCT844A 

- Inverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FASTt**/AS/S 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at V^c = 5V 

• Controlled Output Edge Rates 

• Input/Output Isolation to V^c 

• BiCMOS Technology with Low Quiescent Power 

Ordering Information 


PART NUMBER 
CD74FCT844AEN 
CD74FCT843AM 


TEMP. 

RANGE (°C) PACKAGE 
0to70 24L(1PDIP 
0 to 70 24 Ld SOIC 


CD74FCT843A, 

CD74FCT844A 

BiCMOS FCT Interface Logic, 
9-Bit Transparent Latches, Three-State 

Description 

The CD74FCT843A and CD74FCT844A nine bit transpar¬ 
ent latches use a small geometry BiCMOS technology. The 
output stage is a combination of bipolar and CMOS transis¬ 
tors that limits the output HIGH level to two diode drops 
below Vcc- resultant lowering of output swing (OV to 
3.7V) reduces power bus ringing (a source of EMI) and 
minimizes Vcc bounce and ground bounce and their 
effects during simultaneous output switching. The output 
configuration also enhances switching speed and is capa¬ 
ble of sinking 48 milliamperes. 

The CD74FCT843A and CD74FCT844A outpute are trans¬ 
parent to the inputs when the Latch Enable (LE) is HIGH. 
When the Latch Enable (LE) goes LOW, the data is latched. 
The Output Enable (OE) controls the three state outputs. 
When the Output Enable (OE) is HIGH, the outputs are in 
the high impedance state. The latch operation is indepen¬ 
dent of the state of the Outpu t Ena ble. These devices, hav¬ 
ing Preset (PRE) and C lear (CLR), are ideal for parity bus 
interfa cing. When PR E is l ow, the outpu ts are HIGH if OE is 
LOW. PRE overrides CLR. Wh en CL R is LOW, the outputs 
are LOW if OE is LOW. When CLR is HIGH, data can be 
entered into the latch. 


ICD74FCT843AM | 0to70 |24LdSOIC |M24.3 

NOTE: When ordering the suffix M package, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinouts 


CD74FCT843A 
(SOIC) 
TOP VIEW 


CD74FCT844A 
(PDIP) 
TOP VIEW 


^ vcc 

Se[T ^ 

^ YO 

do[T 

^ Y1 

D1 [2 

|i] Y2 

D2[T 

^ Y3 

D3[5 

jH Y4 

04 [T 

iij Y5 

D5[7 

jll Y6 

D6[? 

Y7 

D7[7 

jH Y8 

dsQo 


clrQT 


GND|i2 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. „ 

Copyright © Harris Corporation 1997 
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CD74FCT843A, CD74FCT844A 


Functional Diagram 


DO - 

3 


4 


5 


6 


7 


8 


9 

Da - 

10 


23 

— YO 

TO 

22 

— Y1 

7T 

21 

— Y2 

TO 

20 

— Y3 

TO 

19 

— Y4 

TO 

18 

— Y5 

TO 

17 

-.Y8 

TO 

18 

— Y7 

TO 

15 

— Y8 

TO 


QND s PIN 12 
Vcc»P>N24 


TRUTH TABLE (Note 1) 



1. H= HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
NC = No Change 
Z = High Impedance 

lEC Logic Symbol 

CD74FCT843A 



FUNCTION 


HighZ 


Latched (HighZ) 


Transparent 


Transparent 


Latched 


Preset 


Clear 


Preset 


Latched (High Z) 


Latched (High Z) 



CD74FCT844A 
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CD74FCT843A, CD74FCT844A 


Absolute Maximum Ratings 

DC Supply Voltage (Vcc). 

DC Diode Current, I|k (For V| < -0.5V). 

DC Output Diode Current, Iqk (for Vq < -0.5V).. 

DC Output Sink Current per Output Pin, 10. 

DC Output Source Current per Output Pin, lO... 

DC Vcc Current (Ice). 

DC Ground Current (Iqnd). 

.-0.5V to 6V 

.-20mA 

.-50mA 

.70mA 

.-30mA 

.237mA 

.453mA 

Thermal Information 

Thermal Resistance (Typical, Note 2) 

PDIP Package. 

SOIC Package. 

Maximum Junction Temperature. 

Maximum Storage Temperature Range. 

Maximum Lead Temperature (Soldering 10s)... 
(SOIC-Lead Tips Only) 

ejA(°c/w) 

.75 

.75 

.150^0 

.. .-65°C to 150®C 
.300°C 

Operating Conditions 

Operating Temperature Range, Ta. 

Supply Voltage Range, Vcc. 

DC Input Voltage, V|. 

DC Output Voltage, Vq. 

Input Rise and Fall Slew Rate, dt/dv. 

.0°Cto70°C 

.. .4.75V to 5.25V 

. 0 to Vcc 

.0 to ^ Vcc 

.OtolOnsA/ 




CAUTION: Stresses above those listed In 'Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 
the device at these or any other conditions above those Indicated In the operational sections of this specification is not Implied. 


NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70PC, Vcc Max = 5.25V, Vqc Min = 4.75V 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

Vcc(V) 

AMBIENT TEMPERATURE (Ta) 

UNITS 

25 OC 

QOC to 70“C 

V|(V) 

io (mA) 

IHQQi 

MAX 


MAX 

High Level Input Voltage 

V|H 



4.75 to 
5.25 

2 

• 

2 

• 

V 

Low Level Input Voltage 

V|L 



4.75 to 
5.25 

- 

0.8 

- 

0.8 

■ 

High Level Output Voltage 

Vqh 

V|H orV|L 

-15 

Min 

■BOM 

- 

2.4 

• 

V 

Low Level Output Voltage 

Vql 

V|H orV|L 

48 

Min 


0.55 


0.55 

V 

High Level Input Current 

l|H 

Vcc 


Max 


0.1 


1 

pA 

Low Level Input Current 

•iL 

GND 


Max 


-0.1 


-1 

pA 

Three-State Leakage Current 

loZH 

Vcc 


Max 


0.5 


10 

pA 

Iqzl 

GND 


Max 


-0.5 


-10 

pA 

Input Clamp Voltage 

V|K 

Vcc or 

GND 

-18 

Min 


-1.2 


-1.2 

V 

Short Circuit Output Current 
(Note 3) 

Iqs 

Vo = 0 
Vcc or 
GND 


Max 

-75 


-75 

■ 

mA 

Quiescent Supply Current, 

MSI 

•cc 

Vcc or 
GND 

0 

Max 

- 

8 

- 

80 

pA 

Additional Quiescent Supply 
Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alec 

3.4V 
(Note 4) 


Max 

■ 

1.6 


1.6 

mA 


NOTES: 


3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at VCC or GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is AIqc liTiit specified in Static Characteristics Chart, e.g., 1.6mA Max. @ 70°C. 






















































































































CD74FCT843A, CD74FCT844A 


Switching Specifications Over Operating Range fct Series t,, tf = 2.5ns, Cl = sopF, Rl (Figure 1) 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0°CTO70°C 

UNITS 

TYP 


MAX 

Propagation Delays 

Data to Outputs CD74FCT843A 

IPLH. IPHL 

5 

(Note 6) 

6.8 

1.5 

9 

ns 

CD74FCT844A 

IPLH. IPHL 

5 

7.5 

1.5 

10 

ns 

LE to Outputs 

tPLH. IPHL 

5 

9 

1.5 

12 

ns 

PRE to Outputs 

IPLH 

5 

9 

1.5 

12 

ns 

CLR to Outputs 

tpHL 

5 

9.8 

1.5 

13 

ns 

Output Enable Times 

*PZL. <PZH 

- 

10.5 

1.5 

14 

ns 

Output Disable Times 

IPLZ. *PHZ 

- 

6 

1.5 

8 

ns 

Power Dissipation Capacitance 

CpD 
(Note 7) 

- 

- 

- 

■ 

pF 

Minimum (Valley) Vqhv During Switching of 

Other Outputs (Output Under Test Not Switching) 

Vqhv 

5 

H 

- 

- 

m 

Maximum (Peak) Vqlp During Switching of 

Other Outputs (Output Under Test Not Switching) 

VOLP 

5 

1 

■ 

- 

m 

Input Capacitance 

C| 

- 

- 

- 

10 

PF 

Three-State Output Capacitance 

Co 

- 

- 

- 

15 

pF 


NOTES: 

6 . 5V: Minimum is at 5.25V for 0°C to 70®C, Maximum is at 4.75V for 0°C to 70°C, Typical is at 5V. 

7. CpQ, measured per flip-flop, is used to determine the dynamic power consumption. 

Pq (per package) = Vqc Icc + ^(Vcc^ f| Cpo + Vq^ foCt + Vcc AIqc D) where: 

Vcc = supply voltage 
Alec = flow through current x unit load 
Ci^ = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 


Prerequisite for Switching 


PARAMETER 

SYMBOL 

Vcc(V) 

25®C 

0®CTO70°C 

UNITS 

TYP 

■ZB 

MAX 

Setup Time, Data to LE 

tsu 

5 

(Note 8) 

- 

2.5 

- 

ns 

Hold Time, Data to LE 

‘H 

5 

- 

2.5 

- 

ns 

LE Pulse Width 

*W 

5 

- 

4 

- 

ns 

]^, CLR Pulse Width 

tw 

5 

■ 

8 

- 

ns 

PRE, ClR Recovery Time 

IrEC 

5 

- 

14 

■ 

ns 


NOTE: 

8 . Minimum is at 4.75V for 0°C to 70°C, Typical is at 5V. 
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CD74FCT843A, CD74FCT644A 


Test Circuits and Waveforms 



9. Pulse Generator for All Pulses; Rate ^ 1 .OMHz; ZouT ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


TEST 

SWITCH 

tpLz. tpzL. Opsn Drain 

Closed 

tpHZ. tPZH- tPLH. tPHL 

Open 


DEFINITIONS: 


Cl = Load capacitance, includes jig and probe 
capacitance. 

R-p = Termination resistance, should be equal to Zoyj of 
the Pulse Generator. 

ViN = OV to 3V. 

Input: V = tf = 2.5ns (10% to 90%), unless otherwise specified 


DATA 
INPUT AAAa 






TIMING' 
INPUT. 


-•SH— 




ASYNCHRONOUS CONTROL 


<REM 




3V 

1.5V 

OV 

3V 

1.5V 

OV 


3V 

1.5V 

OV 


SYNCHRONOUS CONTROL 
PRESET CLEAR I 
CLOCK ENABLE 
ETC. 








*SH- 

I 

FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 



ENABLE 


DISABLE 


CONTROL INPUT 


OUTPUT 
NORMALLY LOW 


OUTPUT 
NORMALLY HIGH 



'3V 

1.5V 

OV 

3.5V 

VoL 

VoH 

'OV 


FIGURE 4. ENABLE AND DISABLE TIMING 




OUTPUT 

UNDER 

TEST 


NOTES: 

1 0. Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vqh- 

11. Input pulses have the following characteristics: 

Pppf i 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

12. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 















SEMICONDUCTOR 


CD74FCT861A 


January 1997 


Features 

• Buffered Inputs 

• Typical Propagation Delay: 6.0ns at Vqc = 5V, 

Ta = 25°C, Cl = 50pF 

• CD74FCT861A 
- Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FASTt**/AS/S 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at Vcc = 5V 

• Controlled Output Edge Rates 

• Input/Output Isolation to Vcc 

• BiCMOS Technoiogy with Low Quiescent Power 

Ordering Information 



BiCMOS FCT Interface Logic, 
10-Bit Bus Transceiver, Three-State 


Description 

The CD74FCT861A ten bit bus transceiver uses a smail 
geometry BiCMOS technoiogy. The output stage is a 
combination of bipoiar and CMOS transistors that iimits the 
output HIGH ievel to two diode drops beiow Vcc- 
resultant lowering of output swing (OV to 3.7V) reduces 
power bus ringing (a source of EMI) and minimizes Vcc 
bounce and ground bounce and their effects during 
simultaneous output switching. The output configuration also 
enhances switching speed and is capable of sinking 48 
milliamperes. 

This device provides extra data width for wider address/data 
paths or buses carrying parity. The dual Output Enable 
provision gives this device the capability to store data by 
simultaneously enabling OEAB and OEBA. Each output 
reinforces its input under these conditions and, when ail 
other data sources to the bus line are at high impedance, 
both sets of bus lines will remain in their last states. 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT861AM 

0to70 

24 Ld SOIC 

M24.3 


NOTE: When ordering the suffix M package, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


Pinout 



CD74FCT861A 



(SOIC) 



TOP VIEW 


OEBA^ 


^ VCC 

AO [7 


^ BO 

A1 |¥ 


^ B1 

A2|T 


B2 

A3[T 


^ B3 

A4[? 


^ B4 

AS [7 


is] B5 

A6[J 


jr) B6 

A7[? 


jH B7 

AS 


is] B8 

A9|iT 


BS 

gndQI 


^0iAB 


8 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1C Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. a 1 n <9 

Copyright © Harris Corporation 1996 
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CD74FCT861A 


Absolute Maximum Ratings 

DC Supply Voltage (Vcc). 

DC Diode Current, I|k (For V| < -0.5V). 

DC Output Diode Current, Iqk (for Vq < -0.5V)... 

DC Output Sink Current per Oirtput Pin, lO. 

DC Output Source Current per Output Pin, lO_ 

DC Vcc Current (Icc). 

DC Ground Current (Ignd). 

.... -0.5Vto6V 

.-20mA 

.-50mA 

.70mA 

.-30mA 

.264mA 

.500mA 

Thermal Information 

Thermal Resistance (Typical, Note 2) 

SOIC Package. 

Maximum Junction Temperature. 

Maximum Storage Temperature Range. 

Maximum Lead Temperature (Soldering 10s)... 
(Lead Tips Only) 

ejA(°C/W) 

.75 

.150°C 

.. .-65°C to 150°C 
.300°C 

Operating Conditions 

Operating Temperature Range, Ta. 

Supply Voltage Range, Vcc . 

DC Input Voltage, V|. 

DC Output Voltage, Vq. 

Input Rise and Fall Slew Rate, dt/dv. 

... .0°C to 70°C 
. .4.75V to 5.25V 
.. 0 to Vcc 

.... Oto lOnsA/ 




CAUTION: Stresses above those listed in "Absolute Maximum Ratings’ may cause permanent damage to the device. This Is a stress only rating and operation of 
the device at these or any other conditions above those indicated In the operational sections of this specification is not implied. 


NOTE: 

2. Oja is measured with the component mounted on an evaluation PC board in free air. 


Electrical Specifications Commercial Temperature Range 0°C to 70°C, Vcc Max = 5.25V, Vqc Min = 4.75V 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

Vcc(V) 

AMBIENT TEMPERATURE (Ta) 

UNITS 

25°C 

0®C TO 70®C 

V,(V) 

Iq (mA) 

121131 

MAX 

H3i 

MAX 

High Level Input Voltage 

V|H 



4.75 to 5.25 

2 

- 

2 

- 

V 

Low Level Input Voltage 

V|L 



4.75 to 5.25 

- 

0.8 

- 

0.8 

V 

High Level Output Voltage 

Vqh 

V|H orV|L 

-15 

Min 

mm 

- 

mm 

- 

V 

Low Level Output Voltage 

Vql 

V|HorV|L 

48 

Min 

- 

0.55 

- 

0.55 

V 

High Level Input Current 

Iih 

Vcc 


Max 

- 

0.1 

- 

1 

pA 

Low Level Input Current 

l|L 

GND 


Max 

- 

-0.1 

- 

-1 

pA 

Three State Leakage Current 

Iqzh 

Vcc 


Max 

- 

mtm 

- 

10 

pA 

Iqzl 

GND 


Max 

- 

-0.5 

- 

-10 

pA 

Input Clamp Voltage 

V|K 

Vcc O’’ 
GND 

-18 

Min 

- 

-1.2 

■ 

-1.2 

V 

Short Circuit Output Current 
(Note 3) 

■os 

Vo = 0 
Vcc or 
GND 


Max 

-75 

■ 

-75 

■ 

mA 

Quiescent Supply Current, 

MSI 

Icc 

Vcc or 
GND 

0 

Max 

- 

8 

- 

80 

pA 

Additional Quiescent Supply 

Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alee 

3.4V 
(Note 4) 


Max 

■ 

1.6 

■ 

1.6 

mA 


NOTES: 

3. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 


4. Inputs that are not measured are at Vcc or 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is Alee I'fnit specified in Static Characteristics Chart, e.g., 1.6mA Max at 70°C. 
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CD74FCT861A 


Switching Specifications Over Operating Range fct Series v tf = 2.5ns, Cl = sopF, R|. (Figure i) 


Propagation Deiays 
Data to Outputs 


Output Enabie to Output 


Output Disabie to Output 


Power Dissipation Capacitance 


Minimum (Vaiiey) Vqhv During Switching of 
Other Outputs (Output Under Test Not Switching) 


Maximum (Peak) Vqlp During Switching of 
Other Outputs (Output Under Test Not Switching) 


Input Capacitance 


Three-State Output Capacitance 


NOTES: 

6. 5V; Minimum is at 5.25V for 0°C to 70°C, Maximum is at 4.75V for 0°C to 70°C, Typical is at 5V. 

7. Cpo, measured per flip-flop, is used to determine the dynamic power consumption. 

Pd (per package) = Vcc Icc + 2:(Vcc^ f| Cpo + Vq^ foCL + Vqc Alec D) where: 

Vcc = supply voltage 
Alec = through current x unit load 
C|_ = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 
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CD74FCT861A 


Test Circuits and Waveforms 





8. Pulse Generator for All Pulses: Rate 51 .OMHz; Zqut ^ 50£2; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLz, tpzL. Open Drain Closed 

tpHZ. fpZH. fPLH. tPHL _ Open _ 

DEFINITIONS: 

Cl = Load capacitance, includes jig and probe 
capacitance. 

Rt = Termination resistance, should be equal to Zqijt of 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless otherwise specified 


DATA VWi ; 

INPUT AAAA « ' 

—*S H 

TIMING " ' 'V> 

INPUT ~ ^ 

ASYNCHRONOUS CONTROL | ‘REM ( 


SYNCHRONOUS CONTROL 
PRESET CLEAR 
CLOCK ENABLE XXX^ 
ETC. 


-•SH-tH- 


FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 3. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

tpZL 


OUTPUT SWITCH 
NORMALLY LOW CLOSED-Xl-SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN , 



FIGURE 4. ENABLE AND DISABLE TIMING 


OTHER 

OUTPUTS 


SAME PHASE 
INPUT TRANSITION 


OPPOSITE PHASE 
INPUT TRANSITION 





FIGURE 5. PROPAGATION DELAY 



9. Vqlp is measured with respect to a ground reference near the output under test. Vqhv 'S measured with respect to Vqh- 

10. Input pulses have the following characteristics: 

Prr ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

11. R.F. fixture with 700MHz design rules required. 1C should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

RGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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CD74FCT863A 


• Buffered Inputs 

• Typical Propagation Delay: 6.0ns at V^c = 5V, 

Ta = 25°C, Cl = 50pF 

• CD74FCT863A 
- Noninverting 

• SCR Latchup Resistant BiCMOS Process and 
Circuit Design 

• Speed of Bipolar FAST^'^/AS/S 

• 48mA Output Sink Current 

• Output Voltage Swing Limited to 3.7V at V^c = 

• Controlled Output Edge Rates 

• Input/Output Isolation to Vcc 

• BiCMOS Technology with Low Quiescent Power 


Ordering Information 


PART NUMBER 

TEMP. 
RANGE (°C) 

PACKAGE 

PKG. 

NO. 

CD74FCT863AM 

0to70 

24 Ld SOIC 

M24.3 


NOTE; When ordering the suffix M package, use the entire part 
number. Add the suffix 96 to obtain the variant in the tape and reel. 


Description 

The CD74FCT863A nine bit bus transceiver uses a smail 
geometry BiCMOS technoiogy. The output stage is a 
combination of bipoiar and CMOS transistors that limits the 
output HIGH level to two diode drops below Vcc- 
resultant lowering of output swing (OV to 3.7V) reduces 
power bus ringing (a source of EMI) and minimizes Vcc 
bounce and ground bounce and their effects during 
simultaneous output switching. The output configuration also 
enhances switching speed and is capable of sinking 48 
milliamperes. 

This device provides extra data width for wider address/data 
paths or buses carrying parity. The dual Output Enable 
provision gives this devic e the capab ility to store data by 
simultaneously enabling OEAB and OEBA. Each output 
reinforces its input under these conditions and, when all 
other data sources to the bus line are at high impedance, 
both sets of bus lines will remain in their last states. 


January 1997 


Features 




BiCMOS FCT Interface Logic, 
9-Bit Bus Transceiver, Three-State 


Pinout 


CD74FCT863A 
(SOIC) 
TOP VIEW 


OEBAl [T 


^ VCC 

A0[? 


^ BO 

A1 [T 


^ B1 

A2[7 


|2]B2 

A3|T 


^ B3 

A4[? 


jH B4 

A5^ 


jH B5 

A6[7 


it] B6 

A7 [? 


ii] B7 

Asjio 


jH BB 

OEBA2|il 


0Eab2 

GND Ql 


is] OEABi 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. 
FAST™ is a trademark of Fairchild Semiconductor. p 1 nft 

Copyright © Harris Corporation 1997 o -1 Uo 
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Absolute Maximum Ratings 


Thermai Information 


DC Supply Voltage (Vcc). 

DC Diode Current, I|k (For V| < -0.5V). 

DC Output Diode Current, Iqk (fo'’ Vq < -0.5V).. 

DC Output Sink Current per Output Pin, 10. 

DC Output Source Current per Output Pin, 10... 

DC Vcc Current (ice). 

DC Ground Current (Ignd). 

.-0.5V to 6V 

.-20mA 

.-50mA 

.70mA 

.-30mA 

.234mA 

.455mA 

Thermal Resistance (Typical, Note 2) 

SOIC Package. 

Maximum Junction Temperature. 

Maximum Storage Temperature Range. 

Maximum Lead Temperature (Soldering 10s)... 
(Lead Tips Only) 

Oja (°C/W) 

.75 

.150°C 

.. .- 65 OC to 150°C 
. 300 OC 

Operating Conditions 




Operating Temperature Range, T^. 

Supply Voltage Range, Vcc. 

DC Input Voltage, V|. 

DC Output Voltage, Vq. 

Input Rise and Fall Slew Rate, dVdv. 

.0°C to 70°C 

...4.75V to 5.25V 

. 0 to Vcc 

.0 to 5 Vcc 

.Oto lOnsA/ 




CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress only rating and operation of 
the device at these or any other conditions above those Indicated In the operational sections of this specification Is not Implied. 


NOTE: 

2. ejA is measured with the component mounted on an evaiuation PC board in free air. 


Electrical Specifications Commerclai Temperature Range 0°C to 70°C, Vqc Max = 5.25V, Vcc Min = 4.75V 


PARAMETER 

SYMBOL 

TEST CONDiTiONS 

VccOO 

AMBIENT TEMPERATURE CTa) 

UNITS 

25°C 

0®C TO 70°C 

V|(V) 

Iq (mA) 

HQQI 

MAX 

jj^^j 

MAX 

High Level Input Voltage 

V|H 



4.75 to 5.25 

2 

- 

2 

- 

V 

Low Level Input Voltage 

V|L 



4.75 to 5.25 

. - 

0.8 

- 

0.8 

mm 

High Level Output Voltage 

VOH 

V|HorV|L 

-15 

Min 

d 

- 

ma 

- 

mm 

Low Level Output Voltage 

Vql 

V|H orViL 

48 

Min 

- 

0.55 

- 

0.55 

V 

High Level Input Current 

l|H 

Vcc 


Max 

- 

0.1 

- 

1 

pA 

Low Level Input Current 

l|L 

GND 


Max 

- 

-0.1 

- 

-1 

pA 

Three-State Leakage Current 

Iqzh 

Vcc 


Max 

- 


- 

10 

pA 

Iqzl 

GND 


Max 

- 


- 

-10 

pA 

Input Clamp Voltage 

VlK 

Vcc or 
GND 

-18 

Min 

■ 

-1.2 

■ 

-1.2 

V 

Short Circuit Output Current 
(Note 3) 

los 

Vo = 0 
Vcc or 
GND 


Max 

-75 

■ 

-75 

■ 

mA 

Quiescent Supply Current, 

MSI 

Icc 

Vcc or 
GND 

0 

Max 

■ 

8 

Bi 

80 

pA 

Additional Quiescent Supply 

Current per Input Pin 

TTL Inputs High, 1 Unit Load 

Alec 

3.4V 
(Note 4) 


Max 

■ 

1.6 

■ 

1.6 

mA 


NOTES: 

3. Not more than one output shouid be shorted at one time. Test duration should not exceed 100ms. 

4. Inputs that are not measured are at Vqq or GND. 

5. FCT Input Loading: All inputs are 1 unit load. Unit load is AIqc lia'iit specified in Static Characteristics Chart, e.g., 1.6mA Max. at 70°C. 

















































































































CD74FCT863A 


Switching Specifications Over Operating Range fct Series tp tf = 2.5ns, Cl = sopF, R|, (Figure 1 ) 


Propagation Delays 
Data to Outputs 


Output Enable to Output 


Output Disable to Output 


Power Dissipation Capacitance 


Minimum (Valley) Vqhv During Switching of 
Other Outputs (Output Under Test Not Switching) 


Maximum (Peak) Vq^p During Switching of 
Other Outputs (Output Under Test Not Switching) 


Input Capacitance 


Three-State Output Capacitance 



6 . 5V; Minimum is at 5.25V for 0°C to 70°C, Maximum is at 4.75V for 0®C to 70®C, Typical is at 5V. 

7. CpD, measured per flip-flop, is used to determine the dynamic power consumption. 

Pq (per package) = Vcc Icc + ^l Dpo + fo^L + '^CC ^*CC D) where; 

Vcc = supply voltage 
Alec = flow through current x unit load 
C|_ = output load capacitance 
D = duty cycle of input high 
fo = output frequency 
f| = input frequency 
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CD74FCT863A 


Test Circuits and Waveforms 



8 . Pulse Generator for All Pulses: Rate ^ 1 .OMHz; ZoUT ^ 500; 
tf, tr ^ 2.5ns. 

FIGURE 1. TEST CIRCUIT 


SWITCH POSITION 


tpLz, tpzb Closed 

tpHZ. tpZH. tpLH. tpHL _ Opa" _ 

DEFINITIONS: 

Cl = Load capacitance, Includes jig and probe 
capacitance. 

Rt = Termination resistance, should be equal to Zqijt 
the Pulse Generator. 

V|N = OV to 3V. 

Input: tr = tf = 2.5ns (10% to 90%), unless othenwise specified 


TIMING... 

INPUT 

ASYNCHRONOUS CONTROL 


SYNCHRONOUS CONTROL 
PRESET CLEAR ■■■■.■]■ 
CLOCK ENABLE YXX* 
ETC. AHOa 


I tREM ( 

1 ^ ^1 


-*SH— 


LOW-HIGH-LOW 

PULSE 


HIGH-LOW-HIGH 

PULSE 



FIGURE 2. SETUP, HOLD, AND RELEASE TIMING 


RGURE3. PULSE WIDTH 


CONTROL INPUT 


ENABLE 

*PZL ^1 


OUTPUT SWITCH \ ^ 
NORMALLY LOW CLOSED-Xl -SV 


OUTPUT SWITCH 
NORMALLY HIGH OPEN , 



SAME PHASE 
INPUT TRANSrriON 


OPPOSITE PHASE 
INPUT TRANSITION 



FIGURE 4. ENABLE AND DISABLE TIMING 


FIGURE 5. PROPAGATION DELAY 


OTHER 

OUTPUTS 




9. Vqlp is measured with respect to a ground reference near the output under test. Vqhv is measured with respect to Vqh- 

10. Input pulses have the following characteristics: 

Prr ^ 1MHz, tr = 2.5ns, tf = 2.5ns, skew Ins. 

11. R.F. fixture with 700MHz design ailes required. iC should be soldered into test board and bypassed with 0.1 pF capacitor. Scope and 
probes require 700MHz bandwidth. 

FIGURE 6. SIMULTANEOUS SWITCHING TRANSIENT WAVEFORMS 
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8-Bit FCT Characterization and Quaiification Data 


Introduciton 

Harris Semiconductor's bus interface logic products are 
fabricated in an advanced CMOS technology to achieve 
industry leading speed grades and high reliability. It should 
be noted that this data is for octal FCT only. Double density 
16-bit FCT data can be obtained by contacting the factory. 

Process Features 

• 0.8 micron CMOS Process 

• NMOS and PMOS LDD Devices For Reliability and Low 
Leakage 

• High Speed, High Drive Transistors Which Can Work 
Down to 0.55|xm Effective Channel Length 

• Low Capacitance and Low Resistance Interconnect 
For High Performance 

• Fully Planarized Metal Technology 

• Barrier Metal Technology 


Process Outline 


Field/llsand 


Field Implant 

N-Channel Punchthrough Suppression 
Poly Gate 
LDD Mask 


N-i- Source/Drain 


P+ Source/Drain 
Contact 


Metal Via 


Passivation 


Copyright © Harris Corporation 1996 


9-3 


APP NOTES AND 
TECHBRIEFS 




























Application Note 9645 


CD74FCT245T Product Features 

• Very High Speed (Up to D Speed) 

• Output Delay Has Low Sensitivity to Temperature and Power Supply Voltage 

• Lower Ground Bounce Compared to Other FCT's (Except Pericom) at the Same Speed 

Electrical Specifications 


TEST 

D SPEED 
SPEC 

DATA 

CONDITIONS 

(SEE CD74FCT245T D/S) 

25°C 

90®C 

125°C 


PARAMETER 


DC ELECTRICAL SPECIFICATIONS, (NOTE 1) 


•oh = "SmA 


IOH = -15mA 


Iql = 48mA 


Iql == 64mA 


V|n = 2.7V 


V|N = 0.5V 


l|tg = 18mA 


Vqut = gnd 


POWER SUPPLY SPECIFICATIONS, (NOTE 1) 


IqC I V|n = GNDA/cc 


Alec V|n = 3.4V 


IccD One Bit Toggle 


SWITCHING SPECIFICATIONS, Vcc = 4.5V (NOTE 2) 


50pF,5000 


50pF, 5000 


DEtoA/B 


OEtoA/B 


QEtoA/B 


5EtoA/B 






1. All DC Electrical Parameter and Power Supply Performance is similar for types: 

CD74FCT240T CD74FCT241T CD74FCT244T CD74FCT245T CD74FCT540T 

CD74FCT541T CD74FCT640T CD74FCT645T CD74FCT273T CD74FCT373T 

CD74FCT533T CD74FCT573T CD74FCT374T CD74FCT534T CD74FCT574T 

CD74FCT377T CD74FCT543T CD74FCT544T CD74FCT623T CD74FCT646T 

CD74FCT648T CD74FCT651T CD74FCT652T 

Figures 6 and 7 apply to preceding types. 

For the following types, DC Performance and Power Supply Performance is similar except for the Vql specifications. 
These are the Iql = 48mA specified types: CD74FCT399T, CD74FCT521T, and all CD74FCT8XXT. 

2. Switching specification parameter performance is shown in Figures 1,2, 3,4, 5, 8, and 9 are similar for all types listed in i 
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RELATIVE DELAY ^ NORMALIZED DELAY 


Application Note 9645 




0 20 40 60 80 100 120 140 

TEMPERATURE (°C) 

IGURE 3. THREE-STATE DELAY vs TEMPERATURE 

(tpHz/tpLz) 



CAPACITIVE LOAD (pF) 

FIGURE 4. OUTPUT DELAY vs OUTPUT CAPACITANCE 
(tpLR/tpHL) 




OUTPUT DELAY vs POWER SUPPLY VOLTAGE 
(tpLH/tpHL) 


FIGURES. IqhVsVqh 
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High Performance Bus Interface Logic 


Low Skew 

• Actual Device Performance is Derated With Skew Due to 
Imbalanced Switching 

- Pull Up/Pull Down 

- Pin-to-Pin 

• Skew Is Minimized With: 

- Carefui Design of Puli Up/Puli Down Ratio 

- Large Output Drive Capabiiity 

- Careful Matching of Propagation Delay Between 
Different Paths 

• Superior Performance in Skew Reduction Achieved 

- Pull Up/Pull Down Skew Less Than 300ps 

- Pin-to-Pin Skew Less Than 300ps 


PULL UP/PULL DOWN SKEW (NOTE 3) 


DEVICE 

tpHL 

tpLH 

DELTA 

UNITS 

CD74FCT244 

2.84 

2.88 

0.04 

ns 

CD74FCT245 

2.76 

2.86 

0.10 

ns 

CD74FCT373 

3.16 

3.04 

0.12 

ns 

CD74FCT374 

4.0 

4.0 

0.0 

ns 

CD74FCT377 

4.0 

4.16 

0.16 

ns 

CD74FCT273 

4.0 

3.96 

0.04 

ns 

CD74FCT573 

2.7 

2.74 

0.04 

■ ns 

CD74FCT574 

3.34 

3.08 

0.26 

ns 

CD74FCT534 

2.9 

2.92 

0.02 

ns 

CD74FCT623 

3.3 

3.38 

0.08 

ns 


NOTE: 

3. Measurement done with 1GHz HP Sampling Scope, at 25°C, 
Vcc = 5.0V. 


PIN TO PIN SKEW (NOTE 4) 


PIN 

*PHL 

tpLH 

DELTA 

UNITS 

PIN 

*PHL 

tpLH 

DELTA 

UNITS 

Ao 

2.6 

2.80 

0.2 

ns 

Bo 

2.76 

2.82 

0.06 

ns 

Al 

2.58 

2.86 

0.28 

ns 

Bl 

2.66 

2.76 

0.10 

ns 

A2 

2.59 

2.82 

0.23 

ns 

B2 

2.70 

2.86 

0.16 

ns 

As 

2.6 

2.82 

0.22 

ns 

B3 

2.68 

2.85 

0.17 

ns 

A4 

2.55 

2.77 

0.22 

ns 

B4 

2.65 

2.82 

0.17 

ns 

As 

2.63 

2.82 

0.19 

ns 

Bs 

2.61 

2.71 

0.10 

ns 

As 

2.63 

2.83 

0.20 

ns 

Be 

2.61 

2.76 

0.15 

ns 

Ay 

2.69 

2.85 

0.16 

ns 

By 

2.63 

2.72 

0.09 

ns 

Range 

0.14 

0.09 

- 

ns 

Range 

0.15 

0.15 

- 

ns 


NOTE: 

4. Measurement done with HP-54100 scope at 25°C, 5.0V on FCT-DTP 245. 
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Ground Bounce in 8-Bit High Speed Logic 


Today's demand for higher speed systems is for increased 
performance, but with strong consideration for power usage. 
Traditionally, high-drive bus interface logic have been imple¬ 
mented in Bipolar technology, but recent years have wit¬ 
nessed strong demand for a CMOS counterpart series 
called FCT. In fact, FCT has evolved to deliver far greater 
performance (shorter propagation delays) than is available in 
Bipolar technology, thus becoming the only available avenue 
for very high-speed system designers. Maintaining the same 
high output drive capabilities as the Bipolar products (64mA 
sink), FCT circuits from Harris Semiconductor are now avail¬ 
able with propagation delay down to 3.6ns (maximum) for 
some functions. However, speed improvements and power 
reduction has not come without some penalties in the form 
of a noise phenomena called “Ground Bounce.” 

Ground Bounce is the simultaneous switching noise of out¬ 
puts during the logic HIGH to LOW transition and the result¬ 
ant potential difference between the chip ground and the 
external ground plane. When several outputs switch simulta¬ 
neously, the total build up of current in the common ground 
or Vcc lead inductance can be substantial. The noise 
becomes more pronounced as the output edge rate and the 
drive capability increase or as more current is switched 
through the ground lead. 

Harris Semiconductor's FCT products are designed to have 
low ground bounce. The FCT family is TTL compatible and 
the output swing is limited to 3.4V TTL output swings instead 
of 5V. This reduces the discharge current through the ground 
lead and reduces maximum noise by 30% to 40%. Specially 
optimized control circuits are designed to gradually turn on 
the output driver to reduce ground bounce while achieving 
high speed. Optimized layout of the power and ground lines 
in the chip further reduces ground bounce. 

Ground bounce and speed characterization were done on a 
special bench setup as shown in Figure 1. Ground bounce 
measurement was done with seven bits simultaneously 
driven from logic HIGH to logic LOW and the remaining bit 
tied to ground. The noise voltage waveform generated at the 
undriven bit (quiet bit) is measured and represents the worst 
case ground bounce noise. This is the standard setup and 
measurement in characterizing ground bounce. On system 
boards, the noise characteristics are usually much lower with 
proper board design. 

A CD74FCT244T device in a plastic DIP package from Har¬ 
ris Semiconductor and two other suppliers were character¬ 
ized with the setup as shown in Figure 1. Figures 2 and 3 
compare the waveforms of the output voltage transitions and 


150pF ~ ^ soon 


I SOpF = ^ 5000 GROUND BOUNCE 

T SPIKE ON STATIC 

■=■ rsr OUTPUT 


I SOpF ^ 5000 


I SOpF ^ ^ 5000 


A. 


> t I OTHER BUFFERS 

I _L < SWrrCHFROM 

I 50pF^ ^5000 high TO LOW 


150pF ::j= ^ 5000 


I 50pF ij: ^ 5000 


I 50pF — ^ 5000 


LG GROUND LEAD 


FIGURE 1. TYPICAL GROUND BOUNCE EVALUATION SETUP 

the corresponding ground bounce as observed at the 
undriven LOW output. Table 1 summarizes the results. The 
results show that Harris Semiconductor's FCT device has 
significantly lower ground bounce compared to the other 
suppliers. Other Harris FCT octal types with similar ground 
bounce performances include: 


CD74FCT240T 

CD74FCT273T 

CD74FCT377T 

CD74FCT540T 

CD74FCT544T 

CD74FCT623T 

CD74FCT646T 

CD74FCT652T 


CD74FCT241T 

CD74FCT373T 

CD74FCT533T 

CD74FCT541T 

CD74FCT573T 

CD74FCT640T 

CD74FCT648T 

CD74FCT825T 


CD74FCT245T 

CD74FCT374T 

CD74FCT534T 

CD74FCT543T 

CD74FCT574T 

CD74FCT645T 

CD74FCT651T 
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Key to High Speed Low Noise Design 

Ground bounce can only be minimized or circumvented, but 
rarely eliminated since the parasitic inductance cannot be 
totally removed from the package. Figure 4 shows a simpli¬ 
fied circuit model to help explore several key factors which 
are critical for good ground bounce control design. 

During the output HIGH to LOW transition, the sum of output 
load current and all switching current through the device 
flows through the ground lead and generates noise voltage. 
Several factors affect the amplitude of this voltage; 

• Number of outputs switching simultaneously. The more 
outputs switching simultaneously, the more ground bounce. 

• Magnitude of lead inductance. Higher lead inductance 
results in greater ground bounce. Thus, a package with 
less parasitic ground lead inductance would result in better 
noise performance. 

• Output voltage swing. Higher output voltage swing would 
result in higher ground bounce. Thus, a CMOS compatible 
output with 5V Vqh would inherently result in higher noise 
than a TTL compatible output with lower Vqh voltage. 

Output edge rate. The output edge rate determines how fast 
the current discharges through the ground lead inductor. 
Since the transient voltage across an inductor increases with 
the rate of change of the current, the faster the rate, the 
higher the noise. Thus it is very critical to control this output 
edge rate to get low noise performance. 

Harris Semiconductor addresses these issues directly at the 
outset of the design. First, we design our FCT products to be 
TTL compatible. This limits the output swing to 3.4V instead 
of 5V. This reduces the maximum noise as the maximum 
output swing is lowered. To control the output edge rate with¬ 
out compromising speed, a proprietary control circuit is 
designed to gradually turn on the output driver to optimize 
the speed performance and ground bounce characteristics. 
Also, alternative package choices complement the high¬ 
speed low-noise design. Plastic DIP packages have the 
highest lead inductance and hence, the worst ground 
bounce characteristics. Packages like SOIC and QSOP have 
much lower lead inductance and hence, much lower ground 
bounce. 

TABLE 1. GROUND BOUNCE COMPARISON AT ROOM 

TEMPERATURE: HARRIS vs COMPETITORS 1 AND 2 


SPEED (ns) GROUND BOUNCE (V) 



FIGURE 2. GROUND BOUNCE WAVEFORMS: 

HARRIS SEMICONDUCTOR vs COMPETITOR 1 



FIGURES. GROUND BOUNCE WAVEFORMS: 

HARRIS SEMICONDUCTOR vs COMPETITOR 2 


Table 2 shows a comparison of package inductance and 
estimated ground bounce. It is evident that the surface 
mount packages (SOIC, QSOP) offer system designers the 
advantages of reduced board space, higher speed perfor¬ 
mance and lower ground bounce. 

TABLE 2. GROUND BOUNCE PACKAGE COMPARISON 


PACKAGE 

GROUND LEAD 
INDUCTANCE 

RELATIVE 
GROUND BOUNCE 

PDIP 

13.7nH 

100% 

SOIC 

8.5nH 

80% 

QSOP 

3.6nH 

50% 
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FIGURE 4. SIMPLIFIED CIRCUIT MODEL 





Harris Semiconductor 



FCT Logic for Hot Piug Applications 


Introduction 

"Hot Plug" and “Live Insertion” are both terms that apply to 
the technique of adding or removing modular components 
from a system while power is applied and the system is fully 
or partially operational. 

These systems might typically be a complex computer sys¬ 
tem used for airline ticket reservations or for a large depart¬ 
ment store, where even short periods of down-time can 
result in thousands or even millions of dollars of lost busi¬ 
ness and good will. Another typical “Hot Plug” system might 
easily be found in a hospital where, although not used 
directly for life-support, a badly timed (or lengthy) computer 
failure can seriously delay the movement of critical informa¬ 
tion necessary for both health maintenance as well as for 
billing and insurance management. 

One growing application that needs hot plug capability is 
portable computers, where deck insertion and removal from 
a docking station and the insertion and removal of PCMCIA 
cards often occur while power is applied. 

When Harris Semiconductor's growing family of octal and 
double density FCT and fast TTL compatible CMOS logic 
are used in conjunction with good design practices can allow 
dynamic removal and insertion of subsystem modules. While 
the power is on and the system is operating; system power 
can be either 5V or 3.3V depending on device type. 

The Working Environment 

Typically, hot plug modules or cards are connected to a sys¬ 
tem through a live backplane. In some instances, a disabled 
or powered-down section of an existing board may be acti¬ 
vated and subsequently enabled onto an internal system 
bus. Both of these instances require similar design consider¬ 
ations. 

When designing a system with hot plug capabilities two main 
issues come to light: 

• Uninterrupted System Operation 

• Protection of Ail Devices During the Insertion or Removal 
Operation 

The management of system operation begins with the 
impact of the module that is being added or removed. Add¬ 
ing new functionality to an existing system (expanding com¬ 
munications, adding additional processors or memory, etc.) 
usually depends on the ability of the system to integrate the 


new devices on-the-fly, assuming that the process of adding 
the new module is clean. In this application, (as well as dur¬ 
ing re-insertion of a repaired or replaced module) the key 
issue is how to ensure that the addition of the module does 
not create any undesirable electrical conditions that may 
upset the operation of the operating bus. Transient isolation 
and suppression during the insertion process, as well as 
during the power-up of the new module is critical. 


LIVE SYSTEM HOT PLUG MODULE 




CONNECTOR 

FIGURE 1. A BUS-BASED SYSTEM WITH HOT PLUG 
MODULES 

The second issue concerns protection of both the new circuit 
components as they power up as well as existing live com¬ 
ponents. In this situation, the design of the plug-in module, 
the target host and the connectors plays a very important 
role. Although power sequencing has traditionally been the 
main concern, power-on reset, power-on preset to known 
conditions, controlled output enables, controlled PCB trace 
length, device input and output structure design, per pin and 
total capacitive load, host power supply characteristics, mod¬ 
ule power consumption and bypass design, low power 
detection and valid power detection as well as ESD protec¬ 
tion (and more) all play a vital role in the overall design. 

The following paragraphs will discuss how Harris FCT 
devices can be successfully used as an interface between a 
host system and a hot plug module as well as some impor¬ 
tant related design considerations. 


Copyright © Harris Corporation 1996 


9-11 


APP NOTES AND 
TECHBRIEFS 




























Application Note 9662 


Basic Design Considerations in Hot-Plug 
Systems 

The Connector 

When adding a module into a running system, the connect¬ 
ing mechanism must be designed to provide quick and solid 
electrical connection for the ground, power and signal lines. 
It is mandatory that the ground lines be connected as early 
as possible followed by the signal lines. It is a well under¬ 
stood phenomena that connecting signal lines or Vqq lines 
to a circuit with an unstable ground can result in device dam¬ 
age as well as unpredictable system level current surges. 
These current surges may adversely affect system opera¬ 
tion. The ground and then the signal lines must be solidly 
connected before applying Vcc- Staggered connector pins 
and spring loaded insertion devices are two ways of provid¬ 
ing predictable connections. 

When using staggered card edge connector pins, it is impor¬ 
tant to keep in mind that even with good card guides, it is 
possible to insert one side of the connector before the other 
side. This can defeat a card edge connector sequencing that 
presumes that the insertion is going to be flat and uniform. 
To minimize the effects of this situation, use extended 
ground pins on both edges, slightly shorter pins with the out¬ 
put enables and other control signals, and the shortest pins 
for the power in the middle of the connector. 

GROUND 
OE 


SIGNAL 


CONTROL 

Vcc 

CONTROL 


SIGNAL 


OE 

GROUND 

RGURE 2. STAGGERED FINGER ARRANGEMENT FOR HOT 
PLUG APPLICATIONS 

The Capacitance 

When a hot plug card is connected to a bus structure, an 
additional load is applied to the system signal lines. One 
major effect of this additional load on the target bus is 
caused by the instantaneous charge redistribution between 
the system's bus capacitance and the capacitance of the 
added load. In general, a card used for a hot plug application 
should have a minimum number of loads connected to the 



bus signal lines, preferably only one device pin per signal. In 
addition, the device placement and trace layout of such a 
board must be designed to minimize trace length between 
the card edge or the card's connector to the board's compo¬ 
nents. This will help to minimize the capacitive load con¬ 
nected to the bus. Additional capacitiye loads of 5pF up to 
20pF will typically have no discernible effect on active signal 
levels of a bus driven by FCT devices. In the case of an inter¬ 
nal bus with weak drivers, close attention will need to be paid 
to the drive characteristics of the devices used and their sus¬ 
ceptibility to the addition of capacitive loads while opera¬ 
tional. In some cases, experimentation may be required. 



FIGURE 3. ADDING CAPACITIVE LOAD TO THE SYSTEM 


The Enables 

The logic on the hot plug card must be designed to disable 
all output signals going off board while power up is taking 
place. Once the card has stable power, the card logic or the 
host system may then enable the I/Os onto the system bus. 
Often, pull-up (or pull-down) resistors are added to these 
lines to force them to known states during uncontrolled con¬ 
ditions. This solution has some problems associated with it 
which are addressed later in this paper. 

FCT Input and Output Structures 

Signal pins connected to the host bus at the card edge may 
be inputs, outputs, three-state I/Os. The Input structure of a 
typical FCT device will be reviewed first. 

The Input Structures 

All FCT logic input (and output) structures have industry 
standard (2000V) ESD protection circuits. All devices have 
input clamp diodes to ground, and most have hysteresis cir¬ 
cuitry. Unlike many TTL devices, Harris FCT does not have a 
clamp diode to Vcc- 

This lack of a Vcc clamp diode is very important for hot plug 
applications. A Vcc clamp diode will limit the input voltage to 
the Vcc Isvel existing on the device's Vcc P'^i-*^1® Vcc P'® 
is at ground, then the Vcc clamp diode shunts the input pin 
to ground. This is a real problem for an active system! With 
Harris's FCT logic, the inputs (and outputs and control lines 
as well) can tolerate levels up to 7V regardless of the Vcc 
level. 
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The Output Structures: Traditional CMOS Logic 

Some CMOS logic families have an output structure consist¬ 
ing of an N-Channel between the output ground and a P- 
Channel transistor from Vqq to the output pin. The P-Channel 
transistor creates an inherent diode from the output pin to 
Vcc- As a result, when the output is not driven by the device 
(disabled) or when the Vcc l^vel below the level 

seen on the pin, the signal is effectively “clamped” to Vcc- 
Again, this means that in hot plug operation such devices will 
temporarily short some system signals to ground. 


INHERENT 
DIODE (NOTE) 




Hot Plug Implementation Scenarios 

Figure 6 depicts a simple circuit that can be used to disable 
the hot plug card I/Os during power-up as well as allow the 
hot plug card's logic to enable/disable the buffers during nor¬ 
mal operation. The use of a pull-up resistor guarantees that 
the /OE line will follow Vcc- thus keeping the FCT I/Os dis¬ 
abled. Once the system has power, a logic low on the /OE 
signal will enable the I/Os onto the bus. The enable signal 
can also be sourced from the host system, allowing the mod¬ 
ule to be enabled when the system desires. 


HOT PLUG MODULE 


NOTE: Not present in Harris 5V FCT family. 

FIGURE 4. OUTPUT STAGE WITH N-P STRUCTURE USED IN 
LPT LOGIC FAMILY 

The Output Structures: 5V FCT TTL 
Compatible CMOS Logic 

Harris's FCT output stage is made up of only N-Channel tran¬ 
sistors between the output and Vcc and ground (Figure 5). 
This structure isolates the output pin when disabled so that 
the host system can drive normal logic swings regardless of 
the Vcc supply to the output stage. This allows designers to 
connect the I/Os of an unpowered FCT device to an active 
bus without worrying about the integrity of the FCT devices or 
impacting the active logic state of the bus. Ham's FCT Logic 
typically has about 5pF or 6pF of capacitance per pin, so the 
insertion is accomplished with a minimum of trauma. 



HOST SYSTEM 


FIGURE 6. SIMPLE EXAMPLE OF OUTPUT ENABLE 

CONTROL FOR HOT-PLUG APPLICATIONS 

Special care must be exercised in choosing the value of the 
pull-up resistor. A resistor with a value of a few hundred 
ohms will provide a solid disable function even if Vcc ranrips 
up in less than 100ns. The disadvantage of a small resistor 
value is the power dissipation through it when the /OE is 
driven low. 

The main item of concern with high resistor value is that the 
/OE will “lag” in time behind Vcc. especially if the Vcc 
ramps up quickly. In this case, the outputs may be partially or 
fully enabled accidentally when power is ramping up. This is 
obviously unacceptable for a hot plug system. 

Related Techbrief; TB343, FCT vs ABT Logic Comparison 


FIGURE 5. N-N OUTPUT STAGE STRUCTURE 


9-13 


APP NOTES AND 
TECHBRIEFS 








Harris Semiconductor 






No. TB341 December 1996 


Harris Logic 


Low Power Technology (LPT) 3.3V Logic 


Introduction 

The Low Power Technology (LPT) Logic product line is com¬ 
prised of both 8-bit octals and 16-bit double density prod¬ 
ucts. The LPT series is an improved version of the LCX logic 
family. LPT offers a balanced drive db24mA output. The out¬ 
put impedance is approximately 20D for both pullup and pull¬ 
down. Basically the edges are slow (3ns to 4ns) which result 
in minimal overshoot and undershoot. In other words, the 
LPT family is quiet...low noise, exhibiting low ground bounce. 
The 16 bit products also feature <500ns output skew. This 
brief will describe bus contention, live insertion, I/O tolerance 
and a comparison to LCX, ALVC and LVT. 

LPTvsLVT 

LVT is a BiCMOS logic family that has a bipolar output stage 
which is generally considered more robust. Even though LPT 
does not have bipolar technology it does have a very robust 
output stage as shown in Figure 1 during bus contention. 

+3.3V 4SV 


♦- 


staggered edge PCB. Another hint is to make sure the dis¬ 
able RC time is about 10 times less than the power RC time, 
as shown in Figure 2. This insures that the part will be dis¬ 
abled and won't disrupt bus data during insertion. Actually all 
logic families should follow these hints. 


VccAT 
CONNECTOR- 


INPUT 

CAPACITANCE 

SpF 


Vcc ON BOARD 

J. 02 ^ 800 ^ 

T BYPASS 
. •=■ CAPACITOR 


MAINTAIN I/O 
PINS AT Hl-Z 


LPT OR LVT 
LOGIC 


FIGURE 1. LPT BUS CONTENTION 

When LPT drives the bus, a specification called Output High 
Current (Iqdh) allows the instantaneous or transition current 
to go as high as 110mA. Also, when LPT goes low the sink 
current, which is called Iqdl or Output Low Current, can sink 
up to 200mA of transition current. Iqdh ^od Iqdl a''® not gen¬ 
erally specified in other type logic. Outputs can withstand Is 
duration when grounded or at +5V. A worst case condition 
exists when both devices on the bus try to drive at the same 
time. This is referred to as bus contention. If LPT is connected 
to a 5V bus (no problem because LPT is I/O tolerant), as in 
Figure 1, the 5V logic device will try and push current into the 
active high LPT device. Generally this current is about 50mA 
and is not a problem. 

Live Insertion 

When inserting a logic device in a live circuit the most impor¬ 
tant rule is power sequencing. For instance ground, disable, 
and power should be connected in this sequence through a 


FIGURE 2. LIVE INSERTION 

What Does I/O Tolerance Mean? 

A special advantage was designed into LPT products: 5V I/O 
tolerance. This means that all input and output pins can be 
connected to 5V logic or bus even when power to the LPT 
device is 3.3V. No damage to the LPT device will occur. Con¬ 
tact the Harris application group if there is an interest in 
adapting LPT to 5V or 3V Vcc- 

Competition 

Table 1 exhibits the advantages of LPT. It should be noted 
that all technologies shown are CMOS except for LVT which 
is BiCMOS. 

TABLE 1. COMPETITIVE COMPARISONS 


COMPARISON 

I/O Tolerance 
Propagation Delay 
Low Noise 
Robust Outputs 
Low Power 

2.5V Low Voltage 
Operation 

NOTE; 

1. Contact Factory. 


LPT 

LCX 

LVT 

ALVC 

X 

X 

X 


4ns 

4.5ns 

2.5ns 

3ns 

X 

X 

X 


X 

X 

X 


X 

X 


X 
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Quiet FCT Logic Advantages 


Introduction 


With logic applications requiring faster clock speeds, which 
result in faster edge rates, the need for fast glue logic has 
become apparent. The problem is that the general result of a 
fast edge is excessive overshoot and undershoot that leads 
to ringing. Harris's new Quiet Series devices are described 
in this brief. A quiet part is a part that has minimal overshoot, 
undershoot, ringback and ground bounce which mean low 
noise. The CD74FCT162QXXX series is a family of Quiet 
Double Density (16-bit wide) logic devices. This family not 
only offers these almost noiseless parts, but also includes a 
bus hold feature. The following brief will describe noise, bus 
hold, operation, typical applications and a comparison to 
competition. 

What is noise? 

The Quiet Series was designed for light capacitance load 
applications of less than SOpF. For instance, clock buffering 
and low bank count memory are ideal uses for this product 
line. Figure 1 shows several sources of noise that should be 
averted to insure proper operation. 



RINGBACK x1V 


THRESHOLD s 1.5Vi 


' / 
LOGIC “0” 


'“ 0 ” 

UNDERSHOOT = 1V 


V 

LOGIC “0” 


relates to undershoot and ringback. Trace length is critical 
because trace capacitance (and inductance) change with 
trace length. 


Vqlp = *L dl/dt 



FIGURE 2. GROUND BOUNCE DESCRIPTION 

The example shown here assumes a 60Q trace impedance 
and 20pF per foot trace capacitance. The loaded imped¬ 
ance is 40Q. Since the output impedance of the 
CD74FCT162Q244 is typically 40Q, there should be mini¬ 
mal refection because the loaded trace is matched to the 
driver output Z. Of course as trace lengths change and the 
characteristic trace impedance changes, the loaded Z will 
change. Figure 3 shows this calculation. Cq is the load 
capacitance and C is the intrinsic line capacitance. 


TRACE Zo = eon (20pF/FT) 


FIGURE 1. TYPICAL NOISE WAVEFORM 

Most noise problems are a direct result of improper drive or 
termination. The Quiet series has series resistance (shown 
in Figure 3) that when added to the active pullup/pulldown is 
about 400. Fast edges cause overshoot and undershoot 
which are virtually eliminated by this technique. Figure 2 
exhibits another form of noise called ground bounce. By 
switching all bits simultaneously (B1 - B15) and checking 
one output (B16), whose input is grounded, ground bounce 
is viewed and recorded (Figure 2). Current, which is injected 
into the ground plane, is directly proportional to inductance L 
and dj/dj. Ground bounce is a form of noise and directly 


EQUIVALENT 
OUTPUT STAGE 
CD74FCT162Q244 


Z(LOADED) s ZqT 

60/1.5 = 400 
= 400 

/ 

TRACE IMPEDANCE = Z(LOADED) 


FIGURE 3. DESCRIPTION OF MATCHED LINE IMPEDANCE 

Bus Hold Operation 

Bus hold basically is a circuit that holds the last known state 
(Figure 4). Floating inputs do not need pullup/down resistors. 
All Quiet series devices have this feature. The bus hold sus¬ 
taining current or hold current is lOOpA. The effective bus 
hold capacitance is 8pF. It should be noted that if floating 
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inputs are left unterminated, oscillations may occur resulting 
in damage to devices not having the bus hold feature. 



FIGURE 4. BUS HOLD 


Figure 5 shows the time it takes to acquire and hold data. 
The bus hold circuit consists of 2 inverters with propagation 
delays of SOOps each. The typical hold time is 600ps with a 
max of 1ns; thus, noise pulses of <Ins are not responded to. 



LOGIC "I" 
LOGIC ‘0* 




FIGURE 5. QUIET SERIES COMPARISON TO COMPETITION 


Quiet Series Competition Comparison 

Harris evaluated its “C” speed part to competitor B’s "E” 
speed device. Figures 6, 7, 8 show waveforms (Vcc = 5V 
and Cl = 20pF) under light load conditions. This resulted in 
the Harris CD74FCT162Q244 showing much less noise than 
competition “B” part and similar noise performance to the 
competition “A” logic device. It should be noted here that all 
products have the bus hold feature. It should also be noted 
that the Q Series sub micron CMOS parts exhibit about half 
the dynamic power consumption compared to AST's BiC¬ 
MOS parts. 


TABLE 1. COMPETITIVE COMPARISON 


PARAMETER / 
PART 

HARRIS 

CD74FCT 

162Q244 

COMP. A 
74ABT 
162244 

COMP. B 
74FCT 
162H244E 

Undershoot 

OV 

-0.2V 

-1.5V 

Ringback 

ov 

OV 

0.7V 

Ground Bounce 

0.1V 

0.1V 

0.5V 

Ic at 2.5MHz 

16.5mA 

30mA 

16.5mA 


Typicai Appiication Hints 

The Q Series parts are especially useful for PCI bus Inter¬ 
face because this bus doesn't tolerate noisy logic. When 
buffering DRAM or SRAM and memory size is relatively low, 
it is very important to have a buffer with low overshoot and 
undershoot. Logic that doesn't have noise compensation will 
cause unwanted transition caused by ringing and ringback 
(Figure 1). Chip sets do not have enough drive for even light 
load (20pF to 50pF) applications. So quiet buffering is 
extremely important. 





y2( 1 ) 
yt ( 1 ) 
delta y 


0,00000 

0.00000 

0.00000 


2.00 ns/div 

V x2( 1 ) 

V xl ( 1 ) 

V delta X 
1 /delta X 


real time Trigger node ^ 


3.520 
-40 
3.560 
280.899 nH2 


PS 


Edge 
1 J" 1.500 V 


FIGURES. HARRIS74FCT162Q244CTV 
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FCT vs ABT Logic Comparison - Doubie Density Types 


Delays-Noise-Power 

This brief shows that Harris FCT is faster and iess noisy than 
ABT iogic. With recent improvements in Harris FCT, propa¬ 
gation deiays have reached 3.2ns maximum, which is sub- 
stantiaiiy faster than ABT. For exampie, Harris FCT has 
exceiient performance under heavy ioads whereas the com¬ 
peting ABT part is aimost 1 ns siower. The ABT undershoot 
and power consumption (shown in the tabie as ice current 
drain) are twice that of the Harris part. The foliowing table 
shows a direct comparison. 

SWITCHING AND POWER CONSUMPTION COMPARISON 
I PARAMETER AND I I I 


CONDITIONS 

FCT162244 

ABT16244A 

tp (typ) 120pF 

All Bits Switching 

3.6ns 
(Figure 2) 

4.4ns 

tp (typ) 50pF 

1 Bit Switching 

3.0ns 
(Figure 3) 

3.6ns 

tp (typ) 50pF 

All Bits Switching 

3.3ns 
(Figure 4) 

4.0ns 

Undershoot 120pF 

All Bits Switching 

-0.75V 
(Figure 2) 

-1.7V 

Undershoot 50pF 

1 Bit Switching 

-0.85V 
(Figure 3) 

-1.3V 

Undershoot 50pF 

All Bits Switching 

-1.2V 
(Figure 4) 

-1.6V 

Ice (max) 

17mA 

32mA 


Figure 2 shows FCT heavy load switching waveform com¬ 
parison to ABT iogic. Figures 3 and 4 show iight ioad com¬ 
parisons. 

Type Applicability 

The Harris Doubie Density Octai types that apply to this 
comparison with the ABT counterpart are: 

CD74FCT16240T CD74FCT16244T CD74FCT16245T 
CD74FCT16373T CD74FCT16374T CD74FCT16500T 
CD74FCT16540T CD74FCT16541T CD74FCT16543T 
CD74FCT16646T CD74FCT16652T CD74FCT16823T 
CD74FCT16952T 


Bus Contention 

When a bus driver is in three-state, bus contention is not a 
problem. But when two or more drivers want controi of the 
bus at the same time, data can be disrupted and damage to 
a driver is possible. Normally the Harris FCT can handie a 
contending device in the foilowing worst-case scenarios: 

•When FCT device is low and contending device is high, 
FCT wili sink approximateiy 120mA through the active pull¬ 
down. See the data sheet parameter Iqql. 

•When the FCT device is high and a contending driver is 
iow, drive current is approximateiy 100mA. See data sheet 
parameters Iqdh Iqs- 

With all of the outputs switching simultaneousiy, maximum 
current must be observed. Based on the above, Harris FCT 
wiil not be damaged, yet ABT wouid typicaliy exhibit damage 
to the part. 

Live Insertion 

FCT like ABT must have aii enables pulled up to ensure the 
outputs are in three-state during a iive board insertion. 


VecAT in Vec ON BOARD 



FIGURE 1. LIVE INSERTION CONFIGURATION 


It should be noted that in Figure 1, RlxCI shouid be >10 
times faster than R2xC2. Where C2 is the totai capacitance 
between on-board Vqc and ground, including ali by-pass 
capacitors. This allows the voltage at /EN pin to reach logic 
“1" level much earlier. 
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hp stopped 



1 1.00 V/div 

pos> 1,500 V 
lO.OOiI ins dc 


3 1.00 V/dlv 

posi 1.750 V 
lO.OOi 1 Itifi dc 


1 .50000 
0.00000 
1 .50000 


3.400 ns 
1 .00 ns/dlV 

V x2( 1 ) 

V x1< 1 ) 

V delta X 


l/delta X 231.481 MHz 


6.400 ns pi on 
realtime Trigger Mode! 
ns Edge 

ps 

1 t 2.000 V 


FIGURE 2. CD74FCT162244E COMPARISON TO ABT16244A, 120pF LOAD, ALL BITS SWITCHING 


hp Stopped 











-!-— 



^ } ~~ 






\ / 




ABT 













' 

. 







- - 





i 









k 





' 1 1.00 V/dlv 

posi 1,500 V 
■ 10.00!I ina dc 


3 1.00 V/dlv 

pos! 1.500 V 

10 . 00:1 inc dc 


y2( 1 ) 
UH 1 ) 
delta g 


-1 .28125 
0,00000 
-1 .28125 


3.200 ns 
1.00 ns/dlv 

V x2( 1 ) 

V x1 ( 1 ) 

V delta X 


1 /del ta X 280.699 MHz 


6.200 ns pi on 
realtime Trigger node: 
ns Edge 

ps 

1 t 1.500 


FIGURE 3. CD74FCT162244E COMPARISON TO ABT16244A, 50pF, 1-BIT SWITCHING 
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CD74FCT162344T For Heavy Load/High Fan Out Applications 


Introduction 

Complex memory modules and high-end motherboards 
require a driver to buffer and drive many loads. In some 
cases, the total capacitive load for each driver may exceed 
ISOpF. As a result, the driver propagation delay significantly 
increases and the signal waveform deteriorates as it travels 
down the trace. This brief describes the CD74FCT162344T 
advantages in heavy load applications. 

Enhanced Driving of Transmission Lines 

On a high performance motherboard the signal rise/fall times 
are extremely fast, undermining signal integrity. Figure 1 
shows a typical CD74FCT16244T buffer driving 12 logic 
devices. Since most traces on the board must be treated as 
transmission lines, this loading condition causes the signal 
integrity to deteriorate even more. 



CD74FCT16244T 


FIGURE 1. DRIVER WITH HEAVY LOADS 

On the other hand, the CD74FCT162344T has far greater 
fanout. Its output stage was designed for balanced drive 
(both rise and fall directions). The lA/ curve indicates ±24mA 
static current. Actually the available instantaneous current is 
150mA which allows for driving high capacitance loads. Fig¬ 
ure 2 exhibits each of the 4 outputs driving only 3 loads 
instead of all 12. This is a major advantage. Thus the 
Address/Clock Driver devices offer a solution for converting 
heavy loads to light loads. 



FIGURE 2. IMPROVED SOLUTION - DRIVER WITH 
NOMINAL LOADS 


Maintaining Low Skew 

Because there are twice as many output drivers on the 
CD74FCT162344T, 32 to 16 on the CD74FCT16244T; skew 
between drivers become very important. Skew is typically 
0.25ns (see data sheet for exact specification method). Figure 2 
shows very low skew between outputs provided by equalization 
of on-chip (with no deiay stages) input to output delay and 
interconnect paths. It should be noted that trace length 
matching is also extremely Important. Typically, propagation 
delay is 0.2ns per inch of trace. If traces are mismatched by 
1 inch this would result in a skew error of 200ps. 
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Product Features 


Functional Block Diagram 


• Ideal for Address Line Driving and Clock Distribution 

• Eight Banks with 1:4 Fanout with Three-State Control 

• Maximum tsK(O) Output Skew 


- Suffix AT.<500ps 

- Suffix CT.<500ps 

- Suffix T.<250ps 

• Maximum Propagation Delay 

- Suffix AT.4.8ns 

- Suffix CT.4.3ns 

- Suffix ET.3.8ns 


• Baianced Output Drivers: ±24mA 

• Hysteresis On Ali inputs 

Product Description 

The CD74FCT162344T is an address/clock driver designed 
to provide the ability to fanout to memory arrays. Eight 
banks, each with a fanout of four, and three-state control, 
provide efficient address distribution. One or more banks 
may be used for ciock distribution. 

The CD74FCT162344T has baianced output drivers. It is 
designed with current limiting resistors at its outputs to con¬ 
trol the output edge rate resulting in lower ground bounce 
and undershoot. This eliminates the need for externai termi¬ 
nating resistors for most interface applications. 


Ols 
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Harris Packaging 


Tape and Reel Specification for Integrated Circuits 


Author: Laszio Nemeth 


Introduction 

Many surface mounted devices (SMD) are being packaged 
for shipment in embossed tape and wound onto reeis. The 
Harris Tape and Reel specifications are in compliance with 
Electronics Industries Association Standards for “Embossed 
Carrier Taping of Surface Mount Components for Automatic 
Handling”. 

• EIA-481 -1 -A.for the 8mm and 12mm Wide Tape 

• EIA-481-2.for the 16mm and 24mm Wide Tape 

• EIA-481-3... for the 32mm, 44mm and 56mm Wide Tape 

Harris now supplies many different SMD’s in Tape and Reel, 
as shown in Table 1. 

General Information 

The Harris Tape and Reel packing system protects the prod¬ 
uct from mechanical and electrical damage and is designed 
for automatic pick-and-place equipment. 


The Tape and Reel packing system consists of a Pocket Car¬ 
rier Tape sealed with a protective Cover Tape to hold the 
devices in place. 

The devices are loaded with leads down, into the carrier 
pockets. 

The tape is wound onto a plastic reel for Labeling and Pack¬ 
ing for shipment. 

All tape sizes are supplied on 13in diameter reels. 

The conductive Carrier Tape, and antistatic coated Transpar¬ 
ent Cover Tape and Reel provide ESD protection. 

Information Labels, ESD Labels and Barcode Labels (if 
required) are placed on each reel. 

Transparent Cover Tape allows device verification and brand 
inspection without having to remove or handle components. 

No more than 2 date codes will be combined on any one 
reel. 


PACKAGE AND TAPE SPECIFICATIONS 


TRAILER “A” 
LENGTH 


LEADER “B” 
POCKETS LENGTH 
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TABLE 1. PACKAGE AND TAPE SPECIFICATIONS (Continued) 



1. Package size is in inches unless othenwise indicated. 

2. SSOP (0.155) also known as QSOP. 

3. Pocket count and trailer/leader lengths are typical. 


ESD WARNING LABEL ~ I 


INFORMATION LABEL 




NOTE: LABELS TO BE PLACED ON 
THE REEL OPPOSITE THE 
ROUND (TAPE) SPROCKET HOLES. 


BARCODE LABEL 
IF REQUIRED 


SPROCKET HOLE 
(ROUND) 


CARRIER TAPE 


EMBOSSED CAVITY 


FIGURE 1. TAPE/REEL AND LABEL INFORMATION 


CARRIER TAPE 


o o((o (P o((o 


COMPONENTS 


COVER TAPE 


oo o 


□ □ □ □ □□ 


COVER TAPE 


POCKETS 
AND LENGTH"A” 


POCKETS 
AND LENGTH “B” 


FIGURE 2. TAPE LEADER AND TRAILER 
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Materials and Design 

Carrier Tape 

The Pocketed Carrier Tape is made of Conductive Polysty¬ 
rene + Carbon material (or equivalent). The surface resistiv¬ 
ity is 10®Q/Sq. Maximum. 

Pocket Tapes are designed in such a manner that the com¬ 
ponents remain in position for automatic handling after the 
removal of the cover tape. 

Each pocket has a hole in the center for automated sensing 
of whether or not the pocket is occupied, thus facilitating 
device removal. 

Sprocket holes along the edge of the carrier tape enable 
direct feeding into automated board assembly equipment. 

See Figures 3 and 4 for Carrier Tape dimensions. 


Cover Tape 

The Cover Tape is made of Antistatic Transparent Polyester Rim. 

The surface resistivity is 10^Q/Sq. minimum to 10^^t2/Sq. 
Maximum. 

The Cover Tape is heat-sealed to the edges of the Carrier 
Tape to encase the devices in the pockets. 

The force to peel back the Cover Tape from the Carrier Tape 
shall be a MEAN value of 30 to 80gm (0.3N to 0.8N). 


The device loading orientation is in compliance with EIA- 
481-1-A, EIA-481-2, EIA-481-3. (See Figure 5). 

The loaded Carrier Tape is wound onto a reel that is uni¬ 
formly sized for all packages. (See Figure 6). 

The Reel is made of Antistatic High Impact Polystyrene. The 
surface resistivity 10^O/Sq. minimum to 10”Q/Sq. Maxi- 


♦I PO h 
■^1 [♦DO PZ-*-' !♦! 


EMBOSSMENT 


- 1 - 4 - 9+9/^ Y“a‘ 1 

M n rt(i' * 

B1 -* -t-Ko -i r --(p- --Bo--(1)--^- I 


CENTER UNES D1 

OF CAVITY 

FIGURE 3. CONFIGURATION DWG FOR 12MM, 16MM, 24MM POCKET TAPE 
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W (NOMINAL) 

(NOTE 9) 

F 

E2 

TAPE WIDTH 

B1 (MAXIMUM) 

(NOMINAL) 

(MINIMUM) 

12mm (0.472) 

8.2 (0.323) 

5.5 (0.217) 

10.25 (0.404) 

16mm (0.629) 

12.1 (0.476) 

7.5 (0.295) 

14.25 (0.561) 

24mm (0.945) 

20.1 (0.791) 

11.5 (0.453) 

22.25 (0.876) 


NOTES: 

4. Dimensions are in MM and are nominal unless otherwise indicated (inches are in brackets for reference only). 

5. “T” dimension, nominal 0.30 or 0.35 

6. “PI” cavity pitch is 8.0 MM min. and increases in 4.0 MM increments depending on package size. (See Table 1) 

7. “PO” dimension is 4.0 MM 

8. “P2” dimension is 2.0 MM 

9. “B1” actual dimension is determined by package size. 

10. “D1” diameter is 1.5 MM min. 

11. “Do” diameter is 1.5 MM 

12. “El” dimension is 1.75 MM 

13. “Ao”, “Bo”, “Ko” dimensions determined by component size 
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^ q)—o- e- <l>—^5- 


W (NOMINAL) 

TAPE WIDTH 

(NOTE 19) 

Bl (MAXIMUM) 

F (NOMINAL) 

S (NOMINAL) 

32mm (1.260) 

23.0 (0.906) 

14.2(0.559) 

28.4(1.118) 

44mm (1.732) 

35.0 (1.378) 

20.2 (0.795) 

40.4(1.591) 


NOTES: 

14. Dimensions are in millimeters and are nominal unless otherwise indicated (inches are in brackets for reference only). 

15. T” dimension, nominal 0.30 or 0.35 

16. “PI ” cavity pitch is 8.0mm min. and increases in 4.0 MM increments depending on package size. (See Table 1) 

17. “PO” dimension is 4.0mm 

18. “P2” dimension is 2.0mm 

19. “Bl” actual dimension is determined by package size. 

20. “D1” diameter is 2.0mm min. 

21. “Do” diameter is 1.5mm 

22. “El” dimension is 1.75mm 

23. “Ao”, “Bo”, “Ko” dimensions determined by component size 
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FIGURE 5C. MQFP AND TQFP 
FIGURE 5. MECHANICAL POLARIZATION DIAGRAMS 
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EMBOSSED OR MOLDED 
RECYCLE SYMBOL 
(EXAMPLE) 


40(1.S75)MIN. 
ACCESS HOLE AT 
SLOT LOCATION 


W3 

INCLUDES FLANGE 
DISTORTION 
AT OUTER EDGE 


20.2 T-;- 

(.795) J . 

MIN \ 


FULL RADIUS 


ARBOR HOLE 
13.0(0.512) DIA. 


\_ TAPE SLOT IN CORE 
FOR TAPE START 
2.5(.098)MIN. WIDTH 
10(.304)MIN. DEPTH 

FIGURE 6. REEL DIMENSIONS 


W1 

MESURED AT HUB 


W2 

MEASURED AT HUB 


TAPE 

WIDTH 

HUB 

(MINIMUM) 

W1 

(NOMINAL) 

W2 

(MAXIMUM) 

W3 

(MAXIMUM) 

12mm (0.472) 

100(4.0) 

12.4 (0.488) 

18.4(0.724) 

15.4 (0.606) 

16mm (0.629) 

100(4.0) 

16.4 (0.646) 

22.4 (0.882) 

19.4 (0.764) 

24mm (0.945) 

100 (4.0) 

24.4(0.961) 

30.4(1.197) 

27.4(1.079) 

32mm (1.260) 

100(4.0) 

32.4(1.276) 

38.4 (1.512) 

35.4 (1.394) 

44mm (1.732) 

152 (6.0) 

44.4(1.748) 

50.4 (1.984) 

47.4 (1.866) 

24mm (0.945) 

(Note 25) 

152 (6.0) 

24.4(0.961) 

30.4 (1.197) 

27.4 (1.079) 


24. Dimensions are in millimeters (inches are in brackets for reference only). 

25. Used for 44 lead MQFP on 24mm wide tape. 
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Assembly Process Flow 

PRODUCT FLOW FOR SOiC, QSOP, SSOP 
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NOTES: 


1. For information on Tape and Reei see Tech Brief 347 in Section 9. 

2. Additionai packages may be avaiiabie upon request. Contact Saies and Marketing. 
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Package Selection Guide 


LOGIC PACKAGE SELECTION GUIDE (Continued) 


PART NUMBER 


CD74FCT163240 


CD74FCT163244 


CD74FCT163245 


CD74FCT163373 


FILE NUMBER 


CD74FCT163374 


CD74FCT16373T 


CD74FCT16374T 


CD74FCT16500T 


CD74FCT16501T 


CD74FCT16511T 


CD74FCT16540T 


CD74FCT16541T 


CD74FCT16543T 


CD74FCT16646T 


CD74FCT16652T 


CD74FCT16823T 


CD74FCT16827T 


CD74FCT16841T 


CD74FCT16952T 


CD74FCT2151T 


CD74FCT2153T 


CD74FCT2157T 


CD74FCT2240T 


CD74FCT2241T 


CD74FCT2244T 


CD74FCT2245T 


CD74FCT2253T 


CD74FCT2257T 


CD74FCT2273T 


CD74FCT2373T 


CD74FCT2374T 


CD74FCT238T 
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Package Selection Guide 


LOGIC PACKAGE SELECTION GUIDE (Continued) 


PART NUMBER 


CD74FCT239T 


CD74FCT240 


CD74FCT240AT 


CD74FCT240T 


CD74FCT241T 


CD74FCT244 


CD74FCT244AT 


CD74FCT244T 


FILE NUMBER 


CD74FCT245 


CD74FCT245T 


CD74FCT251T 


CD74FCT253T 


CD74FCT2541T 


CD74FCT2543T 


CD74FCT2573T 


CD74FCT2574T 


CD74FCT257T 


CD74FCT2646T 


CD74FCT2652T 


CD74FCT273 


CD74FCT273T 


CD74FCT2821T 


CD74FCT2823T 


CD74FCT2827T 


CD74FCT2828T 


CD74FCT2841T 


CD74FCT373 


CD74FCT373AT 


CD74FCT373T 


CD74FCT374 


CD74FCT374T 


CD74FCT377T 


CD74FCT399T 
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Package Selection Guide 


LOGIC PACKAGE SELECTION GUIDE (Continued) 

































































































































Package Selection Guide 


LOGIC PACKAGE SELECTION GUIDE (Continued) 


PART NUMBER 


CD74FCT828T 


CD74FCT841A 


CD74FCT841T 


CD74FCT842A 


CD74FCT843A 


CD74FCT843T 


CD74FCT844A 


CD74FCT845T 


CD74FCT861A 


CD74FCT861T 


CD74FCT863A 


CD74FCT863T 


CD74FCT864T 


CD74LPT16240 


CD74LPT16244 


CD74LPT16245 


CD74LPT16373 


CD74LPT16374 


CD74LPT16501 


CD74LPT16543 


CD74LPT16646 


CD74LPT16652 


CD74LPT16827 


CD74LPT16952 


CD74LPT241 


CD74LPT244 


CD74LPT245 


CD74LPT373 


CD74LPT541 


CD74LPT543 


CD74LPT573 


CD74LPT646' 


CD74LPT652 


CD74LPT827 


FILE NUMBER 
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Plastic Packages for Integrated Circuits 


Dual-ln~Line Plastic Packages (PDIP) 




NOTES: 

1. Controlling Dimensions: iNCH. In case of conflict between 
English and Metric dimensions, the inch dimensions control. 

2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 

3. Symbols are defined in the “MO Series Symbol Lisf in Section 
2.2 of Publication No. 95. 

4. Dimensions A, A1 and L are measured with the package seated 
In JEDEC seating plane gauge GS-3. 

5. D, D1, and E1 dimensions do not include mold flash or protru¬ 
sions. Mold flash or protrusions shall not exceed 0.010 inch 
(0.25mm). 

6. E and are mea sured with the leads constrained to be per- 
pendicular to datum | -C-1 . 

7. eg and Oq are measured at the lead tips with the leads uncon¬ 
strained. eQ must be zero or greater. 

8. B1 maximum dimensions do not include dambar protrusions. 
Dambar protrusions shall not exceed 0.010 inch (0.25mm). 

9. N is the maximum number of terminal positions. 

10. Comer leads (1, N, N/2 and N/2 + 1) for E8.3, El 6.3, El 8.3, 
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0.76- 1.14mm). 


E20.3 (JEDEC MS-001-AD ISSUE D) 

20 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.210 

- 

5.33 

4 

A1 

0.015 

- 

0.39 

' - 

4 

A2 

0.115 

0.195 

2.93 

4.95 

- 

B 

0.014 

0.022 

0.356 

0.558 

- 

B1 

0.045 

0.070 

1.55 

1.77 

8 

C 

0.008 

0.014 

0.204 

0.355 

- 

D 

0.980 

1.060 

24.89 

26.9 

5 

D1 

0.005 

- 

0.13 

- 

5 

E 

0.300 

0.325 

7.62 

8.25 

6 

El 

0.240 

0.280 

6.10 

7.11 

5 

e 

0.100 BSC 

2.54 BSC 

- 

eA 

0.300 BSC 

7.62 BSC 

6 

®B 

- 

0.430 

- 

10.92 

7 

L 

0.115 

0.150 

2.93 

3.81 

4 

N 

20 

20 

9 


Rev. 012/93 
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Plastic Packages for Integrated Circuits 


Duahin-Line Plastic Packages (PDIP) 



E24.3 (JEDEC MS-001-AF ISSUE D) 

24 LEAD NARROW BODY DUAL-IN-LINE PLASTIC PACKAGE 


SEATING 

PLANE 




j-H 


B1-J l-^ 

^ 0.010 (0.25)01 CI AIB0 


1. Controlling Dimensions: INCH. In case of conflict between 
English and Metric dimensions, the inch dimensions controi. 

2. Dimensioning and toierancing per ANSi Y14.5M-1982. 

3. Symbois are defined in the “MO Series Symboi Lisf in Section 
2.2 of Publication No. 95. 

4. Dimensions A, At and L are measured with the package seated 
in JEDEC seating plane gauge GS-3. 

5. D, D1, and E1 dimensions do not inciude mold flash or protru¬ 
sions. Moid flash or protrusions shail not exceed 0.010 inch 
(0.25mm). 

6. E and are mea sured with the ieads constrained to be per- 
pendicular to datum (-C-1 . 

7. Sb and e^ are measured at the iead tips with the leads uncon¬ 
strained. ec must be zero or greater. 

8. B1 maximum dimensions do not inciude dambar protrusions. 
Dambar protrusions shaii not exceed 0.010 inch (0.25mm). 

9. N is the maximum number of terminai positions. 

10. Comer ieads (1, N, N/2 and N/2 + 1) for E8.3, El 6.3, El 8.3, 
E28.3, E42.6 wiii have a B1 dimension of 0.030 - 0.045 inch 
(0.76-1.14mm). 



1 INCHES 1 

1 MILLIMETERS 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.210 

- 

5.33 

A1 

1 0.015 1 - 1 

0.39 

- 

A2 

0.115 

0.195 

2.93 

4.95 

B 

0.014 

0.022 

0.356 

0.558 

B1 

0.045 

0.070 

1.15 

1.77 

C 

0.008 

0.014 

0.204 

0.355 

D 

1.230 

1.280 

31.24 

32.51 

D1 

1 0.005 1 - 1 

0.13 

- 

E 

0.300 

0.325 

7.62 

8.25 

El 

0.240 

0.280 

6.10 

7.11 

e 

0.100 BSC 

2.54 BSC 

Ba 

0.300 BSC 

7.62 BSC 

®B 

- 

0.430 

- 

10.92 

L 

0.115 

0.150 

2.93 

3.81 


Rev. 0 12/93 
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Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



0.25(0.010)® I 


NOTES: 

1. Dimension “D” does not inciude moid flash, protrusions or gate 


M14.15-P 

14 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.053 

0.069 

1.35 

1.75 

- 

A1 

0.0040 

0.0098 

0.102 

0.249 

- 

B 

0.013 

0.020 

0.330 

0.508 

- 

C 

0.007 

0.010 

0.178 

0.254 

- 

D 

0.336 

0.345 

8.53 

8.76 

1 

E 

0.149 

0.157 

3.78 

3.99 

2 

e 

0.050 BSC 

1 1.27 BSC 

- 

H 

0.231 

0.241 

5.86 

6.12 

- 

h 

0.0099 

0.0196 

0.25 

0.50 

- 

L 

0.016 

0.050 

0.41 

1.27 

3 

N 

_ _ 

,_«_ 

4 

a 

0° 

8° 

0° 

8° 

- 


Rev. 0 6/96 


burrs. 


2. Dimension “E” does not include interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 








Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



NOTES: 

1. Dimension "D” does not inciude mold flash, protrusions or gate 
burrs. 

2. Dimension “E" does not include interlead flash or protrusions. 

3. “L" is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 


M16.15-P 

16 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 


MAX 

MEM 

MAX 

A 

0.053 

0.069 

1.35 

1.75 

- 

A1 

0.0040 

0.0098 

0.102 

0.249 

- 

B 

0.013 

0.020 

0.330 

0.508 

- 

C 

0.007 

0.010 

0.178 

0.254 

- 

D 

0.385 

0.394 

9.78 

10.01 

1 

E 

0.149 

0.157 

3.78 

3.99 

2 

e 

0.050 BSC 

1.27 BSC 

- 

H 

0.231 

0.241 

5.86 

6.12 

- 

h 

0.0099 

0.0196 

0.25 

0.50 

- 

L 

0.016 

0.050 

0.41 

1.27 

3 

N 

_^_ 

__ 

4 

a 

1 0° 

8° 

O 

00 

o 

o 

- 


Rev. 0 6/96 
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Plastic Packages for Integrated Circuits 


Shrink Small Outline Plastic Packages (SSOP/QSOP) 



SEATING PLANE 






I 0.10(0.004) I 


^0.17(0.007)01 

NOTES: 

1. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 

2. Dimension “E” does not include interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 


M16.15A-P 

16 LEAD SHRINK NARROW BODY SMALL OUTLINE 
PLASTIC PACKAGE 


SYMBOL 

A 

Al 

B 

C 

D 

E 

e 

H 

h 

L 

N 

a 


INCHES 1 

1 MILLIMETERS 

MIN 

MAX 

MIN 

MAX 

0.053 

0.069 

1.35 

1.75 

0.007 

0.011 

0.178 

0.279 

0.008 

0.012 

0.203 

0.305 

0.007 

0.010 

0.178 

0.254 

0.189 

0.197 

4.80 

5.00 

0.149 

0.157 

3.78 

3.99 


0.025 BSC 1 

1 0.635 BSC 

0.228 1 

0.244 1 

1 5.79 

1 6.20 

0.015 I 

1 0.38 

0.016 1 

0.050 1 

1 0.41 

1 1.27 

_ ^ _1 

1_ !! _ 

0° 1 

1 8° 1 

1 0° 

1 8° 
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Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



NOTES: 

1. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 

2. Dimension “E” does not include interlead flash or protrusions. 

3. V is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension; INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 


M16.3-P 

16 LEAD WIDE BODY SMALL OUTUNE PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

nm^uiii 

MAX 

IIIIIIIQIJII 

MAX 

A 

0.092 

0.105 

2.34 

2.67 

- 

A1 

0.004 

0.012 

0.102 

0.302 

- 

B 

0.013 

0.020 

0.330 

0.508 

- 

C 

0.009 

0.011 

0.229 

0.279 

- 

D 

0.397 

0.413 

10.08 

10.49 

1 

E 

0.291 

0.299 

7.39 

7.59 

2 

e 

0.050 BSC 

1.27 BSC 

- 

H 

0.401 

0.411 

10.18 

10.44 

- 

h 

0.010 

0.029 

0.254 

0.737 

- 

L 

0.016 

0.050 

0.41 

1.27 

3 

N 


1_16_ 

4 

a 

0° 

8° 

O 

00 

o 

o 

- 


Rev. 0 5/96 
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Plastic Packages for Integrated Circuits 


Shrink Small Outline Plastic Packages (SSOP/QSOP) 



NOTES: 

1. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 

2. Dimension “E” does not include interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 


M20.15-P 

20 LEAD SHRINK NARROW BODY SMALL OUTLINE 
PLASTIC PACKAGE 



INCHES 

MILLIMETERS 


SYMBOL 

■aEB 

MAX 

MIN 

MAX 

NOTES 

A 

0.053 

0.069 

1.35 

1.75 

- 

A1 

0.007 

0.011 

0.178 

0.279 

- 

B 

0.008 

0.012 

0.203 

0.305 

- 

C 

0.007 

0.010 

0.178 

0.254 

- 

D 

0.337 

0.344 

8.56 

8.74 

1 

E 

0.149 

0.157 

3.78 

3.99 

2 

e 

0.025 BSC 

0.635 BSC 

- 

H 

0.228 

0.244 

5.79 

6.20 

- 

h 

0.015 

0.38 

- 

L 

0.016 

0.050 

0.41 

1.27 

3 

N 

20 

20 

4 

a 

0® 

8° 

0° 

8° 

- 


Rev. 1 7/96 
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Plastic Packages for Integrated Circuits 


Shrink Small Outline Plastic Packages (SSOP) 


‘BA 

a 

B 

M-f 

i 

INDEX // 
AREA \\ 

' I 

)— 

t 'h 

iy 

y 

fi 



H >^0.25(0.010)® I B@| 


M20.209 (JEDEC MO-150-AE ISSUE B) 

20 LEAD SHRINK SMALL OUTLINE PLASTIC PACKAGE 


lEI I 



.t-Al 

■|Cil 0.10(0.004) 



NOTES: 

1. Symbols are defined in the “MO Series Symbol Lisf in Section 
2.2 of Publication Number 95. 

2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 

3. Dimension “D” does not Include mold flash, protrusions or gats 
burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.20mm (0.0078 inch) per side. 

4. Dimension “E” does not include Interlead flash or protrusions. In¬ 
terlead flash and protrusions shall not exceed 0.20mm (0.0078 
inch) per side. 

5. The chamfer on the body is optional. If it is not present, a visual 
index feature must be located within the crosshatched area. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.078 

- 

2.00 

- 

A1 

0.002 

- 

0.05 


- 

A2 

0.065 

0.072 

1.65 

1.85 

- 

B 

0.009 

0.014 

0.22 

0.38 

9 

C 

0.004 

0.009 

0.09 

0.25 

- 

D 

0.272 

0.295 

6.90 

7.50 

3 

E 

0.197 

0.220 

5.00 

5.60 

4 

e 

0.026 BSC 

0.65 BSC 

- 

H 

0.292 

0.322 

7.40 

8.20 

- 

L 

0.022 

0.037 

0.55 

0.95 

6 

N 

20 

20 

7 

a 

O 

00 

o 

o 

0° 1 8° 

- 


Rev. 2 4/95 


6. V is the length of terminal for soldering to a substrate. 

7. “N” is the number of terminal positions. 

8. Terminal numbers are shown for reference only. 

9. Dimension “B” does not include dambar protrusion. Allowable 
dambar protrusion shall be 0.13mm (0.005 inch) total In excess 
of “B" dimension at maximum material condition. 


10. Controlling dimension: MILLIMETER. Converted inch dimen¬ 
sions are not necessarily exact. 
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Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



NOTES: 

1. Symbols are defined in the “MO Series Symbol Lisf in Section 
2.2 of Publication Number 95. 

2. Dimensioning and tolerancing per ANSI Y14.5M*1982. 

3. Dimension “D” does not include mold flash, protrusions or gate 
burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.15mm (0.006 inch) per side. 

4. Dimension “E” does not include interlead flash or protrusions. In- 
tertead flash and protrusions shall not exceed 0.25mm (0.010 
inch) per side. 

5. The chamfer on the body is optional. If it is not present, a visual 
index feature must be located within the crosshatched area. 

6. “L” is the length of terminal for soldering to a substrate. 

7. “N” is the number of terminal positions. 

8. Terminal numbers are shown for reference only. 

9. The lead width “B”, as measured 0.36mm (0.014 inch) or greater 
above the seating plane, shall not exceed a maximum value of 
0.61mm (0.024 inch) 

10. Controlling dimension: MILLIMETER. Converted inch dimen¬ 
sions are not necessarily exact. 


M20.3 (JEDEC MS-013-AC ISSUE C) 

20 LEAD WIDE BODY SMALL OUTUNE PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

mm 

MAX 

limjJIII 

MAX 

A 

0.0926 

0.1043 

2.35 

2.65 

- 

A1 

0.0040 

0.0118 

0.10 

0.30 

- 

B 

0.013 

0.0200 

0.33 

0.51 

9 

C 

0.0091 

0.0125 

0.23 

0.32 

- 

D 

0.4961 

0.5118 

12.60 

13.00 

3 

E 

0.2914 

0.2992 

7.40 

7.60 

4 

e 

0.050 BSC 

1.27 BSC 

- 

H 

0.394 

0.419 

10.00 

10.65 

- 

h 

0.010 

0.029 

0.25 

0.75 

5 

L 

0.016 

0.050 

0.40 

1.27 

6 

N 

20 

20 

7 

a 

0° 1 8® 

0° 

8® 

- 


Rev. 0 12/93 
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Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



NOTES: 

1. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 


M20.3-P 

20 LEAD WIDE BODY SMALL OUTLINE PLASTIC PACKAGE 



INCHES 

MILLIMETERS 


SYMBOL 


MAX 

HUSH 

MAX 

NOTES 

A 

0.092 

0.105 

2.34 

2.67 

- 

A1 

0.004 

0.012 

0.102 

0.302 

- 

B 

0.013 

0.020 

0.330 

0.508 

- 

C 

0.009 

0.011 

0.229 

0.279 

- 

D 

0.496 

0.512 

12.60 

13.00 

1 

E 

0.291 

0.299 

7.39 

7.59 

2 

e 

0.050 BSC 

1.27 BSC 

- 

H 

0.401 

0.411 

10.18 

10.44 

- 

h 

0.010 

0.029 

0.254 

0.737 

- 

L 

0.016 

0.050 

0.41 

1.27 

3 

N 

20 

20 

4 

a 

0° 

8° 

1 0° 

8° 

- 


Rev. 0 5/96 


2. Dimension “E” does not include interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” Is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 
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Plastic Packages for Integrated Circuits 


Shrink Small Outline Plastic Packages (SSOP/QSOP) 



f H 


SEATING PLANE 




HU \La, J 

®-*- •*- I 0.10(0.004) I 

^ 0 . 17 ( 0 . 007 )^ 

NOTES: 

1. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 

2. Dimension “E” does not include interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 


M24.15-P 

24 LEAD SHRINK NARROW BODY SMALL OUTLINE 
PLASTIC PACKAGE 


SYMBOL 

A 

Al 

i 

c 

D 

E 

e 

H 

h 

L 

a 


INCHES I 

1 MILLIMETERS 

MIN 

MAX 

MIN 

MAX 

0.053 

0.069 

1.35 

1.75 

0.007 

0.011 

0.178 

0.279 

0.008 

0.012 

0.203 

0.305 

0.007 

0.010 

0.178 

0.254 

0.337 

0.344 

8.56 

8.74 

0.149 

0.157 

3.78 

3.99 

0.025 BSC I 

1 0.635 BSC 

0.228 I 

0.244 1 

1 1 

1 6.20 

0.015 1 

1 0.38 

0.016 I 

0.050 1 

1 1 

1 1.27 

24 I 

1__ 

0° I 

8° 1 

1 0“ 1 

1 8° 


11 
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Plastic Packages for Integrated Circuits 


Shrink Small Outline Plastic Packages (SSOP) 



M24.209 (JEDEC MO-150-AG ISSUE B) 

24 LEAD SHRINK SMALL OUTLINE PLASTIC PACKAGE 


0.25(0.010) I 


lJH-, 



SEATING PLANE 

'sit/ 


I 0.10(0.004) 



0.25(0.010) ( 


1. Symbols are defined in the “MO Series Symbol Lisf in Section 
2.2 of Publication Number 95. 

2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 

3. Dimension “D” does not include mold flash, protrusions or gate 
burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.20mm (0.0078 inch) per side. 

4. Dimension “E” does not include interlead flash or protrusions. In- 
tertead flash and protrusions shall not exceed 0.20mm (0.0078 
inch) per side. 

5. The chamfer on the body is optional. If it is not present, a visual 
index feature must be located within the crosshatched area. 

6. “L” is the length of terminal for soldering to a substrate. 

7. “N” is the number of terminal positions. 

8. Terminal numbers are shown for reference only. 

9. Dimension “B” does not include dambar protrusion. Allowable 
dambar protrusion shall be 0.13mm (0.005 inch) total in excess 
of “B” dimension at maximum material condition. 

10. (Controlling dimension: MILLIMETER. Converted inch dimen¬ 
sions are not necessarily exact. 



INCHES 


MAX 



MILLIMETERS 


0.065 

0.072 

0.009 

0.014 

0.004 

0.009 

0.312 

0.334 

0.197 

0.220 

0.026 BSC I 

0.292 

0.322 

0.022 

0.037 

24 I 



MAX 

- 

2.00 

0.05 

- 

1.65 

1.85 

0.22 

0.38 

0.09 

0.25 

7.90 

8.50 

5.00 

5.60 

1 0.65 BSC 1 

7.40 

8.20 

0.55 

0.95 

1 24 1 


Rev. 1 3/95 
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Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



NOTES: 

1. Symbols are defined in the “MO Series Symboi Lisf in Section 
2.2 of Publication Number 95. 

2. Dimensioning and tolerancing per ANSi Y14.5M-1982. 

3. Dimension “D” does not inciude moid flash, protrusions or gate 
burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.15mm (0.006 inch) per side. 

4. Dimension “E” does not inciude interlead flash or protrusions. In¬ 
terlead flash and protrusions shall not exceed 0.25mm (0.010 
inch) per side. 

5. The chamfer on the body is optionai. if it is not present, a visuai 
index feature must be iocated within the crosshatched area. 


M24.3 (JEDEC MS-013-AD ISSUE C) 

24 LEAD WIDE BODY SMALL OUTLINE PLASTIC PACKAGE 



INCHES 

MILLIMETERS 


SYMBOL 

MIN 

MAX 

MIN 

MAX 

NOTES 

A 

0.0926 

0.1043 

2.35 

2.65 

- 

A1 

0.0040 

0.0118 

0.10 

0.30 

- 

B 

0.013 

0.020 

0.33 

0.51 

9 

C 

0.0091 

0.0125 

0.23 

0.32 

- 

D 

0.5985 

0.6141 

15.20 

15.60 

3 

E 

0.2914 

0.2992 

7.40 

7.60 

4 

e 

0.05 BSC 

1.27 BSC 

- 

H 

0.394 

0.419 

10.00 

10.65 

- 

h 

0.010 

0.029 

0.25 

0.75 

5 

L 

0.016 

0.050 

0.40 

1.27 

6 

N 

1 _24_ 

24 

7 

a 

0° 

8° 

0° 

8° 

- 


Rev. 0 12/93 


6. “L” is the length of terminal for soldering to a substrate. 

7. “N” is the number of terminai positions. 

8. Terminal numbers are shown for reference only. 

9. The lead width “B”, as measured 0.36mm (0.014 inch) or greater 
above the seating piane, shaii not exceed a maximum value of 
0.61mm (0.024 inch) 

10. Controliing dimension: MiLLiMETER. Converted inch dimen¬ 
sions are not necessarily exact. 







Plastic Packages for Integrated Circuits 


Small Outline Plastic Packages (SOIC) 



NOTES: 

1. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 


M24.3-P 

24 LEAD WIDE BODY SMALL OUTLINE PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 


MAX 

■oai 

MAX 

A 

0.092 

0.105 

2.34 

2.67 

- 

A1 

0.004 

0.012 

0.102 

0.302 

- 

B 

0.013 

0.020 

0.330 

0.508 

- 

C 

0.009 

0.011 

0.229 

0.279 

- 

D 

0.598 

0.614 

15.19 

15.60 

1 

E 

0.291 

0.299 

7.39 

7.59 

2 

e 

0.050 BSC 

1.27 BSC 

- 

H 

0.401 

0.411 

10.18 

10.44 

- 

h 

0.010 

0.029 

0.254 

0.737 

- 

L 

0.016 

0.050 

0.41 

1.27 

3 

N 

1 _24_ 

1 _24_ 

4 

a 

0“ 

8° 

00 

- 


Rev. 0 5/96 


2. Dimension “E” does not include interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 
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Plastic Packages for Integrated Circuits 


Thin Shrink Small Outline Plastic Packages (TSSOP) 





M48.240-P 

48 LEAD THIN SHRINK SMALL OUTUNE PLASTIC PACKAGE 


NOTES: 

1. Dimension “D” does not inciude moid flash, protrusions or gate 
burrs. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 


MAX 


MAX 

A 

0.041 

0.047 

1.05 

1.20 

- 

A1 

0.002 

0.006 

0.05 

0.15 

- 

B 

0.007 

0.010 

0.178 

0.254 

- 

C 

0.004 

0.008 

0.102 

0.203 

- 

D 

0.488 

0.496 

12.40 

12.59 

1 

E 

0.236 

0.244 

6.00 

6.19 

2 

e 

0.0197 BSC 

0.50 BSC 

- 

H 

0.307 

0.330 

7.80 

8.38 

- 

L 

0.020 

0.030 

0.51 

0.76 

3 

N 

48 

48 

4 

a 

O 

00 

o 

o 

0° 

8° 

- 


Rev. 0 6/96 


2. Dimension “E” does not inciude interlead flash or protrusions. 

3. “L” is the iength of terminai for soidering to a substrate. 

4. “N” is the number of terminai positions. 

5. Terminai numbers are shown for reference oniy. 

6. Controiiing dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 





























































Plastic Packages for Integrated Circuits 


Shrink Small Outline Plastic Packages (SSOP) 



M48.300-P 

48 LEAD SHRINK SMALL OUTLINE PLASTIC PACKAGE 


SEATING PLANE 





0.10(0.004) 


0.17(0.007) ( 


1. These package dimensions are within aiiowable dimensions of 
JECEC MO-118-AA, issue B. 

2. Dimension “D” does not include mold flash, protrusions or gate 
burrs. 

3. Dimension “E” does not include intertead flash or protrusions. 

4. “L” is the length of terminal for soldering to a substrate. 

5. “N” is the number of terminal positions. 

6. Terminal numbers are shown for reference only. 

7. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 
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Plastic lockages for Integrated Circuits 



NOTES: Rev. 0 6/96 

1. Dimension “D” does not inciude moid flash, protrusions or gate 


burrs. 

2. Dimension “E” does not inciude interlead flash or protrusions. 

3. “L” is the length of terminal for soldering to a substrate. 

4. “N” is the number of terminal positions. 

5. Terminal numbers are shown for reference only. 

6. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 
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Plastic Packages for Integrated Circuits 



3. Dimension “E” does not include intertead flash or protrusions. 

4. “L” is the length of terminal for soldering to a substrate. 

5. “N” is the number of terminal positions. 

6. Terminal numbers are shown for reference only. 

7. Controlling dimension: INCHES. Converted millimeter dimen¬ 
sions are not necessarily exact. 
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See Us on the Net 


http://www.semi.harris.com/ 



WHAT’S NEW 

• Press Releases 

• New Services 

• New Web Material 


PRODUCT INFORMATION 


• Organized by Device Function 

• Product Information Page Links to: 

- Data Sheets 

• >2500 Data Sheets and Application Notes 
SEARCH 

• Search Based Upon Part Number or Description 


DESIGN SUPPORT 

• Application Note Listing 

• Tech Brief Listing 

• Downloadable Design Software 

• Evaluation Boards Listing 

• Lexicon 

• E-mail To Central Applications Group for Technical Help 
OTHER LINKS 

• Sales Office and Distributor Listing 

• Target Application Sites 

• Quality/Reliability 

• Webmaster E-mail for Site Comments 



12-3 


ON-LINE 

SERVICES 













How to Use Harris AnswerFAX 


What is AnswerFAX? 

AnswerFAX is Harris’ automated fax response system. It gives you on-demand access to a full 
library of the latest data sheets, application notes, and other information on Harris products. 

• • • 

What do I need to use AnswerFAX? 

Just a fax machine and a touch-tone phone. You can access it 24 hours a day, 7 days a week. 

• • • 

How does it work? 

You call the AnswerFAX number, touch-tone your way through a series of recorded questions, 
enter the order numbers of the documents you want, and give AnswerFAX a fax number to 
send them to. You’ll have the information you need in minutes. The chart on the next page 
shows you how. 

• • • 

How do I find out the order number for the pubiications I want? 

The first time you call AnswerFAX, you should order one or more on-line catalogs of product 
line information. There are nine catalogs: 

• New Products • Digital Signal Processing (DSP) Products • Rad Hard Products 

• Linear/Telecom Products • Discrete & Intelligent Power Products • CMOS Logic Products 

• Data Acquisition Products • Microprocessor Products • Application Notes 

Once they’re faxed to you, you can call back and order the publications themselves by number. 

• • • 

How do I start? 

Dial 407-724-7800. That’s it. 



Please refer to next page for a map to AnswerFAX. 
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Your Map to Harris AnswerFAX 


HAFWS 

SEMICONDUCTOR 


-V A complete AnswerFAX catalog listing is available. 

ANSWER! Please call 1-800-442-7747 and request extension number 7367. 



DESCRIPTION OF 
AnswerFAX 


SPECIAL CHARACTERS 



BLANK SPACE 


BACK-UP ONE 
CHARACTER 




FAX IDENTIFIER 


VOICE 
OR PHONE 
NUMBER 



MORE I # 


DATA ACQUISITION 
PRODUCTS 

DIGITAL SIGNAL 
PROCESSING 

DISCRETE AND 
INTELLIGENT 
POWER PRODUCTS 

MICROPROCESSOR 

PRODUCTS 


DONE I # I # 


(ORDER 
UP TO 
THREE 
CATALOGS) 



ORDER 

SOMETHING 

ELSE 


ENTER YOUR NAME 


0 GET HELP 


SEE QUICK 
REFERENCE GUIDE 
FOR SPECIAL 
CHARACTERS 
AT LEFT 
OF PAGE 


# DONE 


ENTER 

YOUR 

VOICE 

PHONE 

NUMBER 


# DONE 


FAX ! ! ! 


AnswerFAX®^ is a Service Mark of Harris Corporation 1996 


ON-LINE 

SERVICES 





























































SEMICONDUCTOR 


Harris AnswerFAX Data Book Request Form - Document #199 

Data Books Available Now 


1 


PUB. 

NUMBER 


7004 


7005 


DB223B 





DATA BOOK/DESCRIPTION 


Complete Set of Commercial Harris Data Books 


Complete Set of Commercial and Military Harris Date Books 


POWER MOSFETs (1994:1,328pp) This data book contains detailed technical information including standard power MOSFETs (the 
popular RF-series types, the IRF-series of industry replacement types, and JEDEC types), MegaFETs, logic-level power MOSFETs 
(L2FETS), ruggedized power MOSFETs, advanced discrete, high-reliability and radiation-hardened power MOSFETs. 


POWER MOSFET DATA BOOK SUPPLEMENT (1996: 380pp) This date book contains the data sheets of recently introduced 
products and also updates some of the data sheets in the Power MOSFET Data Book DB223B. These data sheets contain the 
detailed specification for these products. 


RADIATION HARDENED (1993:2,232pp) The Harris radiation-hardened products include the CD4000, HCS/HCTS and ACS/ACTS 
logic families, SRAMs, PROMs, op amps, analog multiplexers, the 80C85/80C86 microprocessor family, analog switches, gate 
arrays, standard cells and custom devices. 


CDP6805 CMOS MICROCONTROLLERS & PERIPHERALS (1995: 436pp) This data book represents the full line of Harris 
Semiconductor CDP6805 products for commercial applications and supersedes previously published CDP6805 data books under 
the Harris, GE, RCA or Intersil names. 


DATA ACQUISITION (1994: 1,104pp) Product specifications on A/D converters (display, integrating, successive approximation, 
flash); D/A converters, switches, multiplexers, and other products. 


DIGITAL SIGNAL PROCESSING (1994: 528pp) Product specifications on one-dimensional and two-dimensional filters, signal 
synthesizers, multipliers, special function devices (such as address sequencers, binary correlators, histogrammer). 


MICROPROCESSOR PRODUCTS (1992: 1,156pp) For commercial and military applications. Product specifications on CMOS 
microprocessors, peripherals, data communications, and memory ICs. 


INTELLIGENT POWER ICs (1994: 946pp) This data book includes a complete set of data sheets for product specifications, 
application notes with design details for specific applications of Harris products, and a description of the Harris quality and high 
reliability program. 


MCT/IGBT/DIODES (1995: 706pp) This MCT/IGBT/Diodes Data book represents the full line of these products made by Harris 
Semiconductor Discrete Power Products for commercial applications. 


SIGNAL PROCESSING NEW RELEASES (1995: 690pp) This data book represents the newest products made by Harris 
Semiconductor Data Acquisition Products, Linear Products, Telecom Products and Digital Signal Processing Products for 
commercial applications. 


CROSS-REFERENCE GUIDE (1996:5S4pp) This guide contains the listing of semiconductor products that are second-sourced by 
Harris Semiconductor. 


COMMUNICATIONS DATA BOOK (1997: 708pp) This data book contains technical information including data sheets and 
application notes for a variety of Harris Integrated Circuits targeted for the communications industry. These products include the 
PRISM 2.4GHz DSSS Wireless Transceiver Chip Set, the new HC5517 Ringing SLIC as well as Standard Linear, Data Acquisition, 
DSP and Power products. 


LPT/FCT CMOS LOGIC EXPANSION (1997: 620pp) This data book fully describes Harris Semiconductor’s LPT and FCT CMOS 
Logic ICs. It includes a complete set of data sheets for product specifications, application notes and techbriefs with design details for 
specific applications of Harris products, and a description of the Harris Quality and Reliability program. 


TRANSIENT VOLTAGE SUPPRESSION DEVICES (1995: 400pp) Product specifications of Harris varistors and surgectors. Also, 
general informational chapters such as: “Voltage Transients - An Ovenriew,” “Transient Suppression - Devices and Principles,” 
“Suppression - Automotive Transients.” 


LINEAR ICs (1996/97:1446pp) Harris offers an extensive line of Linear components including: High Speed and General Purpose 
Op Amps, Comparators, Sample/Hold Amps, Video Crosspoint Switches, Special Analog Circuits and Transistor Arrays. 


ANALOG MILITARY (1989: 1,264pp) This date book describes Harris' military line of Linear, Data Acquisition, and 
Telecommunications circuits. 


ANALOG MILITARY DATA BOOK SUPPLEMENT (1994:432pp) The 1994 Military Data Book Supplement, combined with the 1989 
Analog Military Product Data Book, contain detailed technical information on the extensive line of Harris Semiconductor Linear and 
Data Acquisition products for Military (MIL-STD-883, DESC SMD and JAN) applications and supersedes all previously published 
Linear and Data Acquisition Military data books. For applications requiring Radiation Hardened products, please refer to the 1993 
Harris Radiation Hardened Product Data Book (document #DB235B) 


PRODUCT SELECTION GUIDE (1996: 834pp) Key product information on all Harris Semiconductor devices. Sectioned (Linear, 
Date Acquisition, Digital Signal Processing, Telecom, Intelligent Power, Discrete Power, Digital Microprocessors and Hi-Rel/Military 
and Rad Hard) for easy use and includes cross references and alphanumeric part number index. 


CMOS LOGIC SELECTION GUIDE (1994: 288pp) This product selection guide contains technical information on Harris 
Semiconductor High Speed 54/74 CMOS Logic Integrated Circuits for commercial, industrial and military applications. It covers 
Harris’ High Speed CMOS Logic HC/HCT Series, AC/ACT Series, BiCMOS Interface Logic FCT Series and CMOS Logic CD4000B 
Series. 


AnswerFAX CATALOG (Fall 1996:112pp) A Complete AnswerFAX Catalog listing. 


MAIL STOP 


CITY, STATE:. 


LITERATURE REQUESTS SHOULD BE DIRECTED TO: HARRIS FULFILLMENT FAX #: 610-265-2520 
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CMOS LOGI 



SALES OFFICES 

North American Sales Offices, Representatives and Authorized Distributors January 13,1997 


ALABAMA 

Harris Semiconductor 
600 Boulevard South 
Suite 103 

Huntsville, AL 35802 
TEL: (205) 883-2791 
FAX: 205 883 2861 

Giesting & Associates 

Suite 15 

4835 University Square 
Huntsville, AL 35816 
TEL: (205) 830-4554 
FAX: 205 830 4699 
Allied Electronics 
Huntsville 

TEL: (205) 721-3500 
Mobile 

TEL: (334) 476-1875 

Arrow/Schweber 

Huntsville 

TEL: (205) 837-6955 

Hamilton Hallmark 

Huntsville 

TEL: (205) 837-8700 
Newark Electronics 
Birmingham 
TEL: (205) 979-7003 
Huntsville 

TEL: (205) 837-9091 
Mobile 

TEL: (205) 471-6500 

Wyle Electronics 
Huntsville 

TEL; (205) 830-1119 

Zeus, An Arrow Company 

Huntsville 

TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 

ALASKA 

Newark Electronics 
Bellevue 

TEL: 800-321-8984 

ARIZONA 

Compass Mktg. & Sales, Inc. 

11801 N. Tatum Blvd. #101 
Phoenix, AZ 85028 
TEL: (602) 996-0635 
FAX: 602 996 0586 


2480 W. Ruthrauff, Suite #140 
Tucson, AZ 85705 
TEL: (520) 292-0222 
FAX: 520 292 1008 

Alliance Electronics, Inc. 

Scottsdale 

TEL: (602) 483-9400 

Allied Electronics 
Tempe 

TEL: (602) 831-2002 

Newark Electronics 

Tempe 

TEL: (602) 966-6340 

Arrow/Schweber 

Tempe 

TEL: (602) 431-0030 

Hamilton Hallmark 

Phoenix 

TEL: (602) 437-1200 
Wyle Electronics 
Phoenix 

TEL: (602) 804-7000 

Zeus, An Arrow Company 

Tempe 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 

ARKANSAS 
Newark Electronics 
Little Rock 
TEL: (501)225-8130 

CALIFORNIA 
Harris Semiconductor 

* 1503 So. Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
TEL: (714) 433-0600 
FAX: 714 433 0682 
Harris Semiconductor 

* 3031 Tisch Way 
Suite 800 

San Jose, CA 95128 
TEL: (408) 985-7322 
FAX: 408 985 7455 
Ewing Foley, Inc. 

185 Linden Avenue 
Auburn, CA 95603 
TEL: (916) 885-6591 
F/\X: 916 885 6594 


10495 Bandley Avenue 
Cupertino, CA 95014-1972 
TEL: (408) 342-1220 
F/U: 408 342 1221 
Mesa Components, Inc. 
5520 Ruffin Road 
Suite 208 

San Diego, CA 92123 
TEL; (619) 278-8021 
FAX; (619) 576-0964 
Vision Technical Sales, Inc. 
26010 Mureau Road 
Suite 140 

Caiabasas, CA 91302 
TEL; (818) 878-7955 
FAX: 818 878 7965 
16257 Laguna Canyon Road 
Suite 150 
Irvine, CA 92618 
TEL; (714) 450-9050 
FAX: (714) 450-9061 
Allied Electronics 
Irvine 

TEL: (714) 727-3010 
Rancho Cucamonga 
TEL: (909) 980-6522 
Rocklin 

TEL; (916) 632-3104 
San Diego 
TEL: (619) 279-2550 
San Jose 

TEL; (408) 383-0366 
Torrance 

TEL: (310) 540-0039 

Woodland Hills 

TEL; (818) 598-0130 

Arrow/Schweber 

Caiabasas 

TEL: (818) 880-9686 

Fremont 

TEL: (408) 432-7171 
Irvine 

TEL: (714) 587-0404 
San Diego 
TEL: (619) 565-4800 
San Jose 

TEL: (408) 441-9700 


Bell Microproducts 

Irvine 

TEL; 714-470-2900 
San Diego 
TEL: 619-597-3010 
San Jose 

TEL: 408-451-9400 
Westlake Village 
TEL: 805-496-2606 
Hamilton Hallmark 
Costa Mesa 
TEL: (714)789-4100 
Los Angeles 
TEL: (818) 594-0404 
Sacramento 
TEL: (916) 632-4500 
San Diego 
TEL: (619) 571-7540 
San Jose 

TEL: (408) 435-3500 
Newark Electronics 
Garden Grove 
TEL: (714) 893-4909 
Riverside 

TEL: (909) 784-1101 
Santa Fe Springs 
TEL: (310) 929-9722 
Sacramento 
TEL: (916) 565-1760 
Chula Vista 
TEL: (619) 691-0141 
San Diego 
TEL: (619)453-8211 
Paio Alto 

TEL: (415) 812-6300 
Santa Clara 
TEL: (408) 988-7300 
Thousand Oaks 
TEL: (805) 499-1480 
Wyle Electronics 
Los Angeles 
TEL: (818) 880-9000 
Irvine 

TEL: (714) 789-9953 

Sacramento 

TEL: (916) 638-5282 



* Field Application Assistance Avaiiable 
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North American Sales Offices, Representatives and Authorized Distributors (Continued) 


San Diego 

TEL: (619) 565-9171 

Santa Clara 

TEL: (408) 727-2500 

Zeus, An Arrow Company 

San Jose 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 
Irvine 

TEL: (714) 581-4622 
TEL: (800) 52-HI-REL 

CANADA 

Blakewood Electronic 
Systems, Inc. 

#201 - 7382 Winston Street 

Burnaby, BC Canada V5A 2G9 

TEL: (604) 444-3344 

FAX: 604 444 3303 

Cee-Jay Microsystems LTD. 

5925 Airport Road, Suite 614 

Mississauga, Ontario L4V 1W1 

TEL: 905-678-3188 

FAX: 905-678-3166 

308 Palladium Drive 

Suite 200 Kanata, Ontario 

Canada K2B 1A1 

TEL: (613) 599-5626 

FAX: 613 599 5707 

78 Donegani, Suite 200 

Pointe Claire, Quebec 

Canada H9R 2V4 

TEL: (514) 426-0453 

FAX: 514 426 0455 

Allied Electronics 

Burnaby,BC 

TEL: (604) 420-9691 

Nepean,Ontario 
TEL: (613) 228-1964 
Arrow/Schweber 
Burnaby, British Columbia 
TEL: (604) 421-2333 
Dorval, Quebec 
TEL: (514)421-7411 
Nepan, Ontario 
TEL: (613) 226-6903 
Mississagua, Ontario 
TEL: (905) 670-7769 
Farnell Electronic Services 
Burnaby, British Columbia 
TEL: (604) 606-8950 
Calgary, Alberta 
TEL: (403) 273-2780 
Concord, Ontario 
TEL: (416) 798-4884 
Nepean, Ontario 
TEL: (613) 596-6980 
Pointe Claire, Quebec 
TEL: (514) 697-8149 
Winnipeg, Manitoba 
TEL: (204) 786-2589 


Hamilton Hallmark 

Mississagua, Ontario 
TEL: (905) 564-6060 
Montreal 

TEL: (514)335-1000 
Ottawa 

TEL: (613) 226-1700 
Vancouver, B.C. 

TEL: (604) 420-4101 
Toronto 

TEL: (905) 564-6060 
Newark Electronics 
London, Ontario 
TEL: (519) 685-4280 
Mississauga, Ontario 
TEL: (905) 670-2888 
Mount Royal, Quebec 
TEL: (514) 738-4488 

COLORADO 

Compass Mktg. & Sales, Inc. 

14142 Denver West Pkwy #200 

Golden, CO 80401 

TEL: (303) 277-0456 

FAX: 303 277-0429 

Allied Electronics 

Englewood 

TEL: (303) 790-1664 

Arrow/Schweber 

Englewood 

TEL: (303) 799-0258 

Hamilton Hallmark 

Denver 

TEL: (303) 790-1662 
Colorado Springs 
TEL: (719) 637-0055 

Newark Electronics 
Denver 

TEL: (303) 373-4540 

Wyle Electronics 

Denver 

TEL: (303) 457-9953 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 

CONNECTICUT 
Advanced Tech. Sales, Inc. 
Westview Office Park 
Bldg. 2, Suite 1C 
850 N. Main Street Extension 
Wallingford, CT 06492 
TEL: (508) 664-0888 
F/0(: 203 284 8232 
Alliance Electronics, Inc. 
Milford 

TEL: (203) 874-2001 
Allied Electronics 
Cheshire 

TEL: (203) 272-7730 
Arrow/Schweber 
Wallingford 
TEL: (203) 265-7741 


Hamilton Hallmark 

Danbury 

TEL: (203) 271-5700 
Newark Electronics 
Bloomfield 
TEL: (203) 243-1731 
Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 

FLORIDA 

Harris Semiconductor 
2401 Palm Bay Rd. 

Palm Bay, FL 32905 
TEL: (407) 729-4984 
FAX: 407 729 5321 
Sun Marketing Group 
1956 Dairy Rd. 

West Melbourne, FL 32904 

TEL: (407) 723-0501 

FAX: 407 723 3845 

4175 East Bay Drive, Suite 128 

Clearwater, FL 34624 

TEL: (813) 536-5771 

FAX: 813 536 6933 

600 S. Federal Hwy., Suite 218 

Deerfield Beach, FL 33441 

TEL: (954) 429-1077 

FAX: 954 429 0019 

Allied Electronics 

Ft. Lauderdale 

TEL: (954) 733-3144 

Jacksonville 

TEL: (904) 739-5920 

Maitland 

TEL: (407) 539-0055 
Miami Lakes 
TEL: (305) 558-2511 
St. Petersburg 
TEL: (813) 579-4660 
Arrow/Schweber 
Deerfield Beach 
TEL: (954) 429-8200 
Lake Mary 
TEL: (954) 333-9300 
Bell Microproducts 
Altamonte Springs 
TEL: 407-682-1199 
TEL: 800-542-3083 
Deerfield Beach 
TEL: 305-429-1001 
Hamilton Hallmark 
Cleanvater 
TEL: (813) 507-5000 
Orlando 

TEL: (407) 657-3300 
Miami 

TEL: (954) 484-5482 
Newark Electronics 
Orlando 

TEL: (407) 896-8350 
Ft. Lauderdale 
TEL: (305) 486-1151 


Tampa 

TEL: (813) 287-1578 
Jacksonville 
TEL: (904) 399-5041 
Mobile 

TEL: (205) 471-6500 
Wyle Electronics 
Fort Lauderdale 
TEL: (954) 420-0500 
St. Petersburg 
TEL: (813) 576-3004 
Zeus, An Arrow Company 
Lake Mary 
TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 

GEORGIA 

Giesting & Associates 
* 2434 Hwy. 120, Suite 108 
Duluth, GA 30136 
TEL: (770) 476-0025 
FAX: 770 476 2405 
Allied Electronics 
Duluth 

TEL: (770) 497-9544 

Arrow/Schweber 

Duluth 

TEL: (770) 497-1300 

Hamilton Hallmark 
Atlanta 

TEL: (770) 623-4400 
Newark Electronics 
Norcross 

TEL: (770) 448-1300 
Wyle Electronics 
Atlanta 

TEL: (770) 441-9045 

Zeus, An Arrow Company 

TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 

IDAHO 

Allied Electronics 

Boise 

TEL: (208) 331-1414 
Newark Electronics 
Boise 

TEL: (208) 342-4311 

ILLINOIS 

Harris Semiconductor 
*1101 Perimeter Dr., Suite 600 
Schaumburg, IL 60173 
TEL: (847) 240-3480 
FAX: 847 619 1511 
L-TECH Marketing, Inc. 

2414 Hwy. 94 South Outer Rd. 
Suite A 

St. Charles, MO 63303 
TEL: (314) 936-2007 
F/VX: 314-936-1991 

Oasis Sales 
1101 Tonne Road 
Elk Grove Village, IL 60007 
TEL: (847) 640-1850 
FAX: 847 640 9432 


* Field Application Assistance Available 
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North American Sales Offices, Representatives and Authorized Distributors (continued) 


Allied Electronics 
Bensenville 
TEL: (630) 860-0007 
Grayslake 

TEL: (847) 548-9330 

Loves Park 

TEL: (815) 636-1010 

Oak Forest 

TEL: (708) 535-0038 

Arrow/Schweber 

Itasca 

TEL: (708) 250-0500 
Bell Microproducts 
Schaumburg 
TEL: 708-413-8530 
Hamilton Hallmark 
Chicago 

TEL: (847) 797-7300 

Newark Electronics 

Rockford 

TEL: (815) 229-0225 

Springfield 

TEL: (217) 787-9972 

Schaumburg 
TEL: (708) 310-8980 
Willowbrook 
TEL: (708) 789-4780 

Wyle Electronics 

Chicago 

TEL: (708) 620-0969 

Zeus, An Arrow Company 

Itasca 

TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 

INDIANA 

Harris Semiconductor 

* 11590 N. Meridian St. 

Suite 100 
Carmel, IN 46032 
TEL: (317) 843-5180 
FAX: 317 843 5191 
Glesting & Associates 
370 Ridgepoint Dr. 

Carmel, IN 46032 
TEL: (317) 844-5222 
FAX: 317 844 5861 
Allied Electronics 
Carmel 

TEL: (317)571-1880 
Arrow/Schweber 
Indianapolis 
TEL: (317) 299-2071 

EMC 

Indianapolis 
TEL: (317) 484-3050 

Hamilton Hallmark 

Carmel 

TEL: (317) 575-3500 
Newark Electronics 
Fort Wayne 
TEL: (219) 484-0766 


Indianapolis 
TEL: (317) 844-0047 
Zeus, An Arrow Company 
TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 

IOWA 

Oasis Sates 
4905 Lakeside Dr., NE 
Suite 203 

Cedar Rapids, lA 52402 
TEL: (319) 377-8738 
FAX: 319 377 8803 
Allied Electronics 
Cedar Rapids 
TEL: (319) 390-5730 
Newark Electronics 
Cedar Rapids 
TEL: (319) 393-3800 
West Des Moines 
TEL: (515) 222-0700 
Bettendorf 
TEL: (319) 359-3711 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-Hi-REL 

KANSAS 

L-TECH Marketing, Inc. 

1 Kings Court, Suite 115 
New Century, KS 66031 
TEL: (913) 829-7884 
FAX: 913-829-7611 
Allied Electronics > 
Overland Park 
TEL: (913) 338-4372 
Arrow/Schweber 
Lenexa 

TEL: (913) 541-9542 
Hamilton Hallmark 
Kansas City 
TEL: (913) 663-7900 
Newark Electronics 
Overland Park 
TEL: (913) 677-0727 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 

KENTUCKY 
Glesting & Associates 
339 Arrowhead Springs Lane 
Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 
Newark Electronics 
Louisville 

TEL: (502) 423-0280 

LOUISIANA 
Allied Electronics 
St. Rose 

TEL: (504) 466-7575 
Newark Electronics 
Metairie 

TEL: (504) 838-9771 


MARYLAND 
New Era Sales, Inc. 

890 Airport Pk. Rd, Suite 103 
Glen Burnie, MD 21061 
TEL: (410)761-4100 
FAX: 410 761-2981 
Allied Electronics 
Columbia 

TEL: (410)312-0810 

Arrow/Schweber 

Columbia 

TEL: (301) 596-7800 

Bell Microproducts 

Columbia 

TEL: 410-720-5100 

Hamilton Hallmark 

Columbia 

TEL: (410) 720-3400 
Newark Electronics 
Hanover 

TEL: (410) 712-6922 
Wyle Electronics 
Columbia 

TEL: (410) 312-4844 

Zeus, An Arrow Company 

TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 

MASSACHUSETTS 
Harris Semiconductor 
* Six New England Executive Pk. 
Burlington, MA 01803 
TEL: (617) 221-1850 
FAX: 617 221 1866 
Advanced Tech Sales, Inc. 
348 Park Street, Suite 102 
Park Place West 
N. Reading, MA 01864 
TEL: (508) 664-0888 
FAX: 508 664 5503 
Allied Electronics 
Norwood 

TEL: (617) 255-0361 
Peabody 

TEL: (508) 538-2401 

Arrow/Schweber 

Wilmington 

TEL: (508) 658-0900 

Bell Microproducts 

Billerica 

TEL: 508-667-2400 
TEL: 800-552-4305 
Gerber Electronics 
Norwood 

TEL: (617) 769-6000 

Hamilton Hallmark 

Peabody 

TEL: (508) 532-9893 
Newark Electronics 
Marlborough 
TEL: (508) 229-2200 
Woburn 

TEL; (617) 935-8350 


Wyle Electronics 

Bedford 

(617) 271-9953 

Zeus, An Arrow Company 

Wilmington, MA 

TEL: (508) 658-4776 

TEL: (800) HI-REL _ 

Obsolete/Discontinued 

Products: 

Rochester Electronics 
10 Malcom Hoyt Drive 
Newburyport, MA 01950 
TEL: (508) 462-9332 
FAX: 508 462 9512 

MICHIGAN 

Harris Semiconductor 

* 27777 Franklin Rd., Suite 460 
Southfield, Ml 48034 
TEL: (810) 746-0800 
FAX: 810 746 0516 
Glesting & Associates 
34441 Eight Mile Rd., Suite 113 
Livonia, Ml 48152 
TEL: (810) 478-8106 
FAX: 810 477 6908 
Allied Electronics 
Grand Rapids 
TEL: (616) 365-9960 
Plymouth 

TEL: (313) 416-9300 

Arrow/Schweber 

Livonia 

TEL: (313) 462-2290 

Hamilton Hallmark 

Plymouth 

TEL: (313) 416-5800 
Newark Electronics 
Grand Rapids 
TEL: (616) 954-6700 
Saginaw 

TEL: (517) 799-0480 
Oak Park 

TEL: (810) 967-0600 
Troy 

TEL: (810) 583-2899 

Zeus, An Arrow Company 

TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 

MINNESOTA 
Oasis Sales 

7805 Telegraph Road 
Suite 210 

Bloomington, MN 55438 
TEL: (612) 941-1917 
FAX; 612 941 5701 
Allied Electronics 
Minnetonka 
TEL; (612) 938-5633 
Bell Microproducts 
Eden Prairaie 
TEL; 612-943-1122 


* Field Application Assistance Available 
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North American Sales Offices, Representatives and Authorized Distributors (Continued) 


Hamilton Hallmark 

Minneapolis 

TEL: (612) 881-2600 

Newark Electronics 

Minneapolis 

TEL: (612) 331-6350 

St. Paul 

TEL: (612) 631-2683 
Wyle Electronics 
Minneapolis 
TEL: (612) 853-2280 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 

MISSISSIPPI 
Newark Electronics 
Ridgeland 

TEL: (601) 956-3834 

MISSOURI 

L-TECH Marketing, Inc. 

2414 Hwy. 94 South Outer Rd. 
Suite A 

St. Charles, MO 63303 
TEL: (314) 936-2007 
FAX: 314-936-1991 
Allied Electronics 
Earth City 

TEL: (314) 291-7031 
Arrow/Schweber 
St. Louis 

TEL: (314) 567-6888 
Hamilton Hallmark 
St. Louis 

TEL: (314) 291-5350 
Newark Electronics 
St. Louis 

TEL: (314) 453-9400 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 

NEBRASKA 
L-TECH Marketing, Inc. 

1 Kings Court, Suite 115 
New Century, KS 66031 
TEL: (913) 829-7884 
FAX: 913-829-7611 
Allied Electronics 
Omaha 

TEL: (402) 697-0038 
Newark Electronics 
Omaha 

TEL: (402) 592-2423 

NEVADA 

Allied Electronics 
Las Vegas 

TEL: (702) 258-1087 

NEW HAMPHIRE 
Newark Electronics 
Nashua 

TEL: (603) 888-5790 


NEW JERSEY 
Harris Semiconductor 

* Plaza 1000 at Main Street 
Suite 104 

Voorhees, NJ 08043 
TEL: (609) 751-3425 
FAX: 609 751 5911 
Harris Semiconductor 

* 724 Route 202 
P.O. Box 591 
Somerville, NJ 08876 
TEL: (908) 685-6150 
FAX: 908 685-6140 
Tt’ltek Sales, Inc. 

One Mall Dr., Suite 410 
Cherry Hill, NJ 08002 
TEL: (609) 667-0200 
FAX: 609 667 8741 

Allied Electronics 
E. Brunswick 
TEL: (908) 613-0828 
Mt. Laurel 

TEL: (609) 234-7769 

Parsippany 

TEL: (201) 428-3350 

Arrow/Schweber 

Marlton 

TEL: (609) 596-8000 
Pinebrook 

TEL: (201) 227-7880 

Bell Microproducts 

Clifton 

TEL: 201-777-4100 

Hamilton Hallmark 

Cherry Hill 

TEL: (609) 424-0110 

Parsippany 

TEL: (201) 515-1641 

Pine Brook 

TEL: (201) 882-8358 

Newark Electronics 

East Brunswick 

TEL: (908) 937-6600 

Zeus, An Arrow Company 

TEL: (914) 937-7400 

TEL: (800) 52-HI-REL 

NEW MEXICO 

Compass Mktg. & Sales, Inc. 

4100 Osuna Rd., NE, Suite 109 

Albuquerque, NM 87109 

TEL: (505) 344-9990 

FAX: 505 345 4848 

Allied Electronics 

Albuquerque 

TEL: (505) 266-7565 

Hamilton Hallmark 

Albuquerque 

TEL: (505) 293-5119 

Newark Electronics 

Albuquerque 

TEL: (505) 828-1878 


Zeus, An Arrow Company 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 

NEW YORK 
Harris Semiconductor 

* Hampton Business Center 
1611 Rt. 9, Suite U3 
Wappingers Falls, NY 12590 
TEL: (914) 298-0413 

FAX: 914 298 0425 
Harris Semiconductor 

* 490 Wheeler Rd, Suite 165B 
Hauppauge, NY 11788-4365 
TEL: (516) 342-0291 Analog 
TEL: (516) 342-0292 Digital 
FAX: 516 342 0295 
Foster & Wager, Inc. 

300 Main Street 
Vestal, NY 13850 
TEL: (607) 748-5963 
FAX: 607 748 5965 
2511 Browncroft Blvd. 
Rochester, NY 14625 
TEL: (716) 385-7744 
FAX: 716 586 1359 
7696 Mountain Ash 
Liverpool, NY 13090 
TEL: (315) 457-7954 
FAX: 315 457 7076 
Parallax, Inc. 

734 Walt Whitman Rd. 
Melville, NY 11747 
TEL: (516) 351-1000 
FAX: 516-351-1606 
Alliance Electronics, Inc. 
Huntington 
TEL: (516) 673-1930 
Allied Electronics 
Amherst 

TEL: (716) 831-8101 
Great Neck 
TEL: (516)487-5211 
Hauppauge 
TEL: (516) 234-0485 

Lagrangeville 

TEL: (914) 452-1470 

Rochester 

TEL: (716) 292-1670 
Syracuse 

TEL: (315) 446-7411 

Arrow/Schweber 

Farmingdale 

TEL: (516) 293-6363 

Hauppauge 

TEL: (516) 231-1000 

Melville 

TEL: (516) 391-1276 
TEL: (516)391-1300 
TEL: (516)391-1633 
Rochester 

TEL: (716) 427-0300 


Bell Microproducts 

Smithtown 

TEL: 516-543-2000 

Hamilton Hallmark 

Long Island 

TEL: (516) 737-0600 

Hauppauge 

TEL: (516) 434-7470 

Rochester 

TEL: (716) 272-2740 
Newark Electronics 
Wappingers Falls 
TEL: (914) 298-2810 
Latham 

TEL: (518) 783-0983 
Bohemia 

TEL: (516) 567-4200 

Williamsville 

TEL: (716) 631-2311 

Pittsford 

TEL: (716) 381-4244 
Liverpool 

TEL: (315) 457-4873 
Wyle Electronics 
Long Island 
TEL: (516) 293-8446 
Rochester 

TEL: (716) 334-5970 
Zeus, An Arrow Company 
R. Chester 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 

NORTH CAROLINA 
New Era Sales 

1215 Jones Franklin Road 
Suite 201 

Raieigh, NC 27606 
TEL: (919) 859-4400 
FAX: 919 859 6167 
Allied Electronics 
Charlotte 

TEL: (704) 525-0300 
Raleigh 

TEL: (919) 876-5845 

Arrow/Schweber 

Raieigh 

TEL: (919) 876-3132 

EMC 

Charlotte 

TEL: (704) 394-6195 
Hamilton Hallmark 
Raleigh 

TEL: (919) 872-0712 

Newark Electronics 
Charlotte 

TEL: (704) 535-5650 
Greensboro 
TEL: (910) 294-2142 
Raleigh 

TEL: (919) 781-7677 


Field Application Assistance Available 
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Wyle Electronics 

Raleigh 

TEL: (919) 481-3737 
TEL: 800-950-9953 
Zeus, An Arrow Company 
TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 

OHIO 

Giesting & Associates 

P.O. Box 39398 
2854 Blue Rock Rd. 
Cincinnati, OH 45239 
TEL: (513) 385-1105 
FAX: 513 385 5069 
6324 Tamworth Ct. 
Columbus, OH 43017 
TEL: (614) 792-5900 
FAX: 614 792 6601 
6200 SOM Center Rd. 

Suite D-20 
Solon, OH 44139 
TEL: (216) 498-4644 
FAX: 216 498 4554 
Alliance Electronics, Inc. 
Dayton 

TEL: (513) 433-7700 
Allied Electronics 
Beach wood 
TEL: (216) 831-4900 
Cincinnati 

TEL: (513) 771-6990 

Worthington 

TEL: (614) 785-1270 

Arrow/Schweber 

Soion 

TEL: (216) 248-3990 

Centerville 

TEL: (513) 435-5563 

EMC 

Columbus 

TEL: (614) 299-4161 
Cleveland 

TEL: (216) 442-3441 
Hamilton Hallmark 
Cleveland 

TEL: (216) 498-1100 
Columbus 

TEL: (614) 888-3313 
Dayton 

TEL: (513) 439-6735 
Newark Electronics 
Cincinnati 

TEL: (513)772-8181 
Columbus 

TEL: (614) 326-0352 
Dayton 

TEL: (513) 294-8980 
Toledo 

TEL: (419) 866-0404 

Youngstown 

TEL: (216) 793-6134 


Cleveland 

TEL; (216) 391-9330 
Wyle Electronics 
Cleveland 

TEL: (216) 248-9996 
Dayton 

TEL: (513) 436-9935 
Zeus, An Arrow Company 
TEL; (708) 595-9730 
TEL: (800) 52-HI-REL 

OKLAHOMA 
Nova Marketing 

8421 East 61st Street, Suite P 
Tulsa, OK 74133-1928 
TEL: (800) 826-8557 
TEL; (918) 660-5105 
FAX: 918 357 1091 
Allied Electronics 
Tulsa 

TEL: (918) 250-4505 

Arrow/Schweber 

Tulsa 

TEL: (918) 252-7537 

Hamilton Hallmark 

Tulsa 

TEL: (918) 459-6000 
Newark Electronics 
Oklahoma CHy 
TEL; (405) 843-3301 
Tulsa 

TEL: (918) 252-5070 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 

OREGON 

Northwest Marketing Assoc. 

4905 SW Griffith Drive Suite 106 
Beaverton, OR 97005 
TEL: (503) 644-4840 
FAX: 503 644-9519 
Allied Electronics 
Beaverton 

TEL: (503) 626-9921 

Almac/Arrow 

Beaverton 

TEL; (503) 629-8090 

Hamilton Hallmark 

Portland 

TEL: (503) 526-6200 

Newark Electronics 
Portland 

TEL: (503) 297-1984 
Wyle Electronics 
Portland 

TEL: (503) 598-9953 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL; (800) 52-HI-REL 


PENNSYLVANIA 
Giesting & Associates 
471 Walnut Street 
Pittsburgh, PA 15238 
TEL: (412) 828-3553 
FAX: 412 828 6160 
Allied Electronics 
Chadds Ford 
TEL: (610) 388-8455 
Harrisburg 
TEL: (717) 540-7101 
Pittsburg 

TEL; (412) 931-2774 

Arrow/Schweber 

Pittsburgh 

TEL; (412) 327-1130 
800-529-0895 
Hamilton Hallmark 
Pittsburgh 

TEL; (800) 332-8638 

Newark Electronics 
Allentown 

TEL; (610) 434-7171 
Ft. Washington 
TEL; (215) 654-1434 
Pittsburgh 

TEL: (412) 788-4790 
Wyle Electronics 
Philladeiphia 
TEL; (609) 439-9110 
Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-Hi-REL 

SOUTH CAROLINA 
Allied Electronics 
Greenville 

TEL; (864) 288-8835 
Newark Electronics 
Greenville 

TEL; (803) 288-9610 

TENNESSEE 
Newark Electronics 
Knoxville 

TEL: (615) 588-6493 
Memphis 

TEL: (901) 396-7970 

Brentwood 

TEL; (615) 371-1341 

TEXAS 

Harris Semiconductor 
* 17000 Dallas Parkway, 
Suite 205 
Dallas, TX 76248 
TEL; (972) 733-0800 
FAX; 972 733 0819 
Nova Marketing 
8310 Capitol of Texas Hwy. 
Suite 180 
Austin, TX 78731 
TEL; (512) 343-2321 
FAX; 512 343-2487 


8350 Meadow Rd., Suite 174 
Dallas, TX 75231 
TEL: (214) 265-4600 
FAX: 214 265 4668 
Corporate Atrium II, Suite 140 
10701 Corporate Dr. 

Stafford, TX 77477 
TEL: (713) 240-6082 
FAX: 713 240 6094 
Allied Electronics 
Austin 

TEL: (512)219-7171 
Brownsville 
TEL: (210) 548-1129 
Dallas 

TEL; (214) 341-8444 
El Paso 

(915) 779-6294 
Fort Worth 
(817) 595-3500 
Forth Worth 
(817) 595-6455 
Humble 

(713) 446-8005 

Arrow/Schweber 

Austin 

TEL: (512) 835-4180 
Dallas 

TEL: (214) 380-6464 
Houston 

TEL: (713) 647-6868 

Bell Microproducts 

Austin 

TEL: 512-258-0725 
Richardson 
TEL: 214-783-4191 
Hamilton Hallmark 
Austin 

TEL: (512) 258-8848 
Dallas 

TEL: (214) 553-4300 
Houston 

TEL: (713) 781-6100 
Newark Electronics 
Austin 

TEL: (512) 338-0287 
Corpus Christ! 

TEL: (512) 857-5621 
El Paso 

TEL; (915) 772-6367 
Houston 

TEL: (713) 894-9334 
San Antonio 
TEL: (210) 734-7960 
Dallas 

TEL: (214) 458-2528 

Wyle Electronics 

Austin 

TEL: (512) 345-8853 


* Field Application Assistance Available 


13-5 








* Field Application Assistance Available 


13-6 







European Sales Offices, Representatives and Authorized Distributors 


European Sales 
Headquarters 
Harris Semiconductor 
Mercure Center 
Rue de la Fusee 100 
B-1130 Brussels, Belgium 
TEL: 32 2 724 21 11 
FAX: 32 2 724 2205/...09 

AUSTRIA 
Avnet E2000 

Waidhausenstrasse 19 
A -1140 Vienna 
TEL: 43 1 911 28 47 
FAX: 43 1 911 38 53 
EBV Elektronik 

* Diefenbachgasse 35 
A -1150 Vienna 
TEL: 43 1 89 41 774 
FAX: 43 1 89 41 775 
Spoerle Electronic 
Heiligenstadter 52 

A -1190 Vienna 
TEL: 43 1 318 7270-0 
FAX: 43 1 369 22 73 

BELGIUM 

EBV Spoerle Electronic 

* Keiberg II 
Minervastraat, 14/B2 
B-1930 2aventem 
TEL: 32 2 725 46 60 
FAX: 32 2 725 45 11 
EBV Elektronik 

* Excelsiorlaan 35B 
B -1930 Zaventem 
TEL: 32 2 716 00 10 
FAX: 32 2 720 81 52 

DENMARK 
Arrow-Exatec A/S 

Mlleparken 20E 
DK-2740 Skovlunde 
TEL: 45 4492 7000 
FAX: 45 4492 6020 
Avnet Nortec A/S 
Transformervej, 17 
DK - 2730 Herlev 
TEL: 45 4488 0800 
FAX: 45 4488 0888 
EBV Elektronik 
Ved Lunden 9 
DK - 8230 Abyhoj 
TEL: 45 86 25 04 66 
FAX: 45 86 25 06 60 
EBV Elecktronik 
Gladsaxevej 370 
DK - 2860 Soborg 
TEL: 45 39 69 05 11 
FAX: 45 39 69 05 04 
Independent Electronic 
Components 
Poppelskellet 2 
DK-2000 Frederiksberg 
TEL: 45 3645 1206 
FAX: 45 3645 1205 


EASTERN COUNTRIES 
GRADER Friedhelm 
Richard-Reitzner-Allee 4 
G-85540 Haar 
TEL: 49 89 46263-0 
Spoerle Electronic 
Charkovska 24 
CZ-10100 Praha 10 
Czechoslovakia 
TEL: 42 2 73 13 54 
FAX: 42 2 73 13 55 
Spoerle Elektronik 
ul. Domaniewska 41 
PL-02672 Warszawa 
Poland 

TEL: 48 22 64 00 447 
FAX: 48 22 64 00 348 

FINLAND 
Arrow Field OY 

Niittylantie 5 
FIN-00620 Helsinki 
TEL: 358 9 777 571 
FAX: 358 9 798 853 
Avnet Nortec OY 
Itaiahdenkatu, 18 
FiN-00210 Heisinki 
TEL: 358 9 61 31 81 
FAX: 358 9 69 22 32 6 
EBV Electronics 
Pihatorma 1A 
SF - 02240 Espoo 
TEL: 358 9 855 77 30 
358 9 855 77 90 
FAX: 358 9 855 04 50 
Harcomp Electronics OY 
Syvalahdentie 79 
SF - 51200 Kangasniemi 
TEL: 358 59 432031 
FAX: 358 59 432367 

FRANCE 

Harris Semiconducteurs 

* 2-4, Avenue de I'Europe 
F - 78941 Velizy Cedex 
TEL: 33 1 34 65 40 80 (Dist) 
TEL: 33 1 34 65 40 OO(Sales) 
FAX: 33 1 39 46 40 54 
Arrow Electronique 

73 - 79, Rue des Solets 
Siiic 585 

F - 94663 Rungis Cedex 
TEL; 33 1 49 78 49 78 
FAX: 33 1 49 78 06 99 
Avnet EMG 

* 79, Rue Pierre Semard 
RB. 90 

F-92322 Chatiilon Sous Bagneux 
TEL: 33 1 49 65 27 00 
FAX: 33 1 49 65 25 39 


CCI Electronique 

* 12, AlleedelaVierge 
Siiic 577 

F - 94653 Rungis 
TEL: 33 1 41 80 70 00 
FAX; 33 1 46 75 32 07 
EBV Elektronik 
3 rue del la Renaissance 
92184 Antony cedex 
TEL; (33) 1 40 96 30 00 
FAX: (33) 1 40 96 30 30 

SEI/3D 

Z.I. des Glaises 
6/8 Rue Ambroise Croizat 
F - 91127 Palaiseau 
TEL; 33 1 64 47 29 29 
FAX; 33 1 64 47 00 84 

GERMANY 
Harris Semiconductor 

* Richard-Reitzner-Allee 4 
D-85540 Haar 

TEL; 49 89 462 63 0 
FAX; 49 89 462 63 133 
Harris Semiconductor 
Kieier Strasse 55-59 
D-25451 Quickborn 
TEL; 49 4106 50 02-04 
FAX: 49 4106 6 88 50 
Harris Semiconductor 
Kolumbusstrasse 35/1 
D - 71063 Sindelfingen 
TEL: 49 7031 8 69 40 
FAX: 49 7031 87 38 49 
Ecker Michelstadt 
In den Dorfwiesen 2A 
Postfach 33 44 
D - 64720 Michelstadt 
TEL; 49 6061 22 33 
FAX: 49 6061 50 39 
Erwin W. Hildebrandt 
Nieresch 32 

D - 48301 Nottuln-Darup 
TEL: 49 2502 2300 30 
FAX: 49 2502 2300 18 
FINK Handelsvertretung 
Laurinweg, 1 
D - 85521 Ottobrunn 
TEL; 49 89 609 7004 
F/0<;49 89 609 8170 
Hans Flogel 
Kieierstrasse 31b 
D-25451 Quickborn 
TEL; 49 4106 50502 07 
FAX: 49 4106 68850 
Hartmut Welte 

* Traubenweg 7 

D - 88048 Friedrichshafen 
TEL; 49 7544 72555 
FAX: 49 7544 72559 




Avnet/E2000 

* Stahlgruberring, 12 
D - 81829 Munchen 
TEL: 49 89 4511001 
FAX; 49 89 45110129 
EBV Elektronik 

* Ammerthalstrasse 28 
D-85551 Kirchheim- 
Heimstetten 

TEL: 49 89 99 11 40 
FAX: 49 89 99 11 44 22 
Indeg Industrie Elektronik 
Emil Kommerling Strasse 5 
D - 66954 Pirmasens 
Postfach 1563 
D - 66924 Pirmasens 
TEL: 49 6331 51700 
FAX: 49 6331 9 40 64 
Sasco Semiconductor GmbH 

* Hermann-Oberth Strasse 16 
D - 85640 Putzbrunn 

TEL: 49 89 46 11-0 
FAX: 49 89 46 11-270 
Spoerle Electronic 

* Max-Planck Strasse 1-3 
D - 63303 Dreieich-bei- 
Frankfurt 

TEL: 49 6103 304-8 
FAX: 49 6103 304 201 

GREECE 
EBV Electronik 
Anaxagora Street 1 
GR-17778 Travros (Athens) 
TEL: 30 1 34 14 300 
FAX; 30 1 34 14 304 
Semicon 
104 Aeolou Street 
GR -10564 Athens 
TEL: 30 1 32 53 626 
FAX; 30 1 32 16 063 

ISRAEL 

Aviv Electronics 
Hayetzira Street, 4 Ind. Zone 
IS - 43651 Ra’anana 
PO Box 2433 
IS - 43100 Ra’anana 
TEL: 972 9 748 3232 
FAX: 972 9 741 6510 

ITALY 

Harris Semiconductor 

* Viale Fulvio Testi, 126 
1-20092 Cinisello Balsamo, 
(Milan) 

TEL: 39 2 262 22 21 31 (Italy) 
TEL: 39 2 262 07 61 (Rose) 
FAX: 39 2 262 22 158 (Rose) 

Claitron 

Via Enrico Fermi, 8 
I - 20090 Assago (Ml) 

TEL: 39 2 457 841 
FAX: 39 2 488 02 75 


SEMICONDUCTOR 
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European Sales Offices, Representatives and Authorized Distributors (Continued) 


Avnet EMG 

Centro Direzionale 
Via Novara, 570 
I - 20153 Milano 
TEL: 39 2 38 19 01 
FAX: 39 2 38 00 29 88 
EBV Elektronik 

* Via C. Frova, 34 

I - 20092 Cinisello Balsamo 
TEL: 39 2 660 96 290 
FAX: 39 2 660 170 20 
FG MIcrodesIgn 
Via A. Simoni 5 
1-4001 Anzola Dell’Emilia 
TEL: 39 51 73 20 95 
FAX: 39 51 73 24 91 
Lasi Elettronica 
Viale Fulvio Testi 280 
I - 20126 Milano 
TEL: 39 2 661 431 
FAX: 39 2 661 01385 
Silverstar 

Viale Fulvio Testi 280 
I - 20126 Milano 
TEL: 39 2 66 12 51 
FAX: 39 2 66 1013 59 

NETHERLANDS 

Acal 

* Beatrix de Rijkweg, 8 
NL - 5657 EG Eindhoven 
TEL: 31 40 2502602 
FAX: 31 40 251 0255 
Spoerle Electronic 

* Coltbaan 17 

NL - 3439 NG Nieuwegein 
(Utrecht) 

TEL: 31 30 609 1234 
FAX; 31 30 603 5924 
Spoerle Electronic 
Postbus 7139 
De Run 1120 
NL - 5605 JC Eindhoven 
TEL: 31 40 254 5430 
FAX: 31 40 253 5540 
EBV Elektronik 

* Planetenbaan, 2 

NL - 3606 AK Maarssenbroek 
TEL: 31 346 58 3010 
FAX: 31 346 58 30 25 

NORWAY 

Arrow-Tahonic 
Sagveien 17 
RO. Box 4554, Torshov 
N-0404 Oslo 
TEL: 47 22 37 84 40 
FAX: 47 22 37 07 20 
Avnet Nortec A/S 
Box 123 

N -1364 Hvalstad 
TEL: 47 66 84 62 10 
FAX: 47 66 84 65 45 


PORTUGAL 

Amitron-Arrow 

Quinta Grande, Lote 20 
Alfragide 

P - 2700 Amadora 
TEL: 351.1.471 48 06 
FAX: 351.1.471 08 02 

SOUTH AFRICA 
Allied Electronic 
Components 
10, Skietlood Street 
Isando, Ext. 3,1600 
P.O. Box 69 
Isando, 1600 
Transvaal 

TEL; 27 11 392 3804/.. .19 
FAX: 27 11 974 9625 
FAX: 27 11 974 9683 

SPAIN 

Elcos 

c/Avda Europa, 30 1 B-A 
SP 28224 Pozuelo de 
Alarcon/Madrid 
TEL: 34 1 352 3052 
FAX: 34 1 352 1147 
Amitron-Arrow 
Albasanz, 75 
SP - 28037 Madrid 
TEL: 34 1 304 30 40 
FAX:34 1 327 24 72 
EBV Elektronik 
* Centro Empresarial Euronova 
Ronda de Poniente, 

4 Ala Derecha 

1A Planta, Officina A 
SP - 28760 Tres Cantos 
Madrid 

TEL: 34 1 8 04 32 56 
FAX: 34 1 8 04 41 03 

SWEDEN 

Harris Semiconductor 
Centralvagen, 12 
S-171 44Solna 
TEL: 46 8 270 660 
FAX; 46 8 270 656 
Arrow TH:s 
Box 3027 
Arrendevagen 36 

5 -16303 Spanga 
TEL: 46 8 36 29 70 
FAX: 46 8 761 30 65 
Avnet Nortec AB 
Englundavagen 7 
P.O. Box 1830 

S -171 27 Solna 
TEL: 46 8 629 1400 
FAX: 46 8 627 0280 


SWITZERLAND 
Avnet E2000 
Boehirainstrasse 11 
CH - 8801 ThalwiI 
TEL: 41 1 7221330 
FAX: 41 1 7221340 
Basix 

Hardturmstrasse 181 
CH - 8010 Zurich 
TEL: 41 1 2 7611 11 
FAX: 41 1 2761234 
EBV Elektronik 

* Vorstadtstrasse 37 
CH - 8953 Dietikon 
TEL: 41 1 74010 90 
FAX: 41 1 741 51 10 
Guldici Mauro O&T GmbH 
Florastr 34 

CH-8610 Uster 
TEL: 41 1 9943290 
FAX: 41 1 9943291 
Spoerle Electronic 
Cherstrasse 4 

CH-8152 Opfikon-Glattbrugg 
TEL: 41 1 874 6262 
FAX: 41 1 874 6200 

TURKEY 
EBV Electronik 
Bayar Cad. Gulbahar Sok No 17 
Perdemsac Plaza 0:131-132 
TK-81090 Kazyatagl/lstanbul 
TEL: 90 216 463 1352/3 
FAX: 90 216 463 1355 

EMPA 

Besyol Londra Asfaiti 
TK - 34630 Sefakoy/lstanbul 
TEL: 90 212 599 3050 
FAX: 90 212 599 3059 

UNITED KINGDOM 
Harris Semiconductor 

* Riverside Way 
Watchmoor Park 
Camberley 
Surrey GU15 3YQ 
TEL: 44 1276 686 886 
FAX: 44 1276 682 323 
Laser Electronics 
Ballynamoney 
Greenore 

Co. Louth, Ireland 
TEL: 353 4273165 
FAX: 353 4273518 
Complementary 
Technologies 
Redgate Road 

South Lancashire, Ind. Estate 
Ashton-ln-Makerfield 
Wigan, Lancs WN4 8DT 
TEL: 44 1942 274 731 
FAX: 44 1942 274 732 


Stuart Electronics 
Phoenix House 
Bothwell Road 
Castlehill, Carluke 
Lanarkshire ML8 5UF 
TEL: 44 1555 751572 
FAX: 44 1555 750028 
Arrow Jermyn 
St Martins Business Centre 
Cambridge Road 
Bedford MK42 OLF 
TEL: 44 1234 270027 
FAX: 44 1234 214674 
Avnet Access 
Jubilee House 
Jubilee Road 
Letchworth 

Hertfordshire SG6 1QH 
TEL: 44 1462 480888 
FAX: 44 1462 488567 
EBV Elektroik 
EBV House 
7 Frascati Way 
Maidenhead 
Berkshire SL6 4UY 
TEL: 44 1628 783 688 
FAX: 44 1628 783 811 
Famell Components 
Sales, Mktg & Admin Center 
Canal Road, Armley 
Leeds LSI 2 2TU 
TEL: 44 1132 790101 
FAX: 44 1132 633404 
Farnell Electronic Services 
Edinburgh Way. 

Harlow 

Essex CM202DF 
TEL: 44 1279 626777 
FAX: 44 1279 441687 
lEC Micromark Electronics 
Boyn Valley Road 
Maidenhead 
Berkshire SL6 4DT 
TEL: 44 1628 76176 
FAX: 44 1628 783799 

Harris Semiconductor 
Chip Distributors 
Die Technology 
Corbrook Rd., Chadderton 
Lancashire OL9 9SD 
TEL: 44 61 626 3827 
FAX: 44 61 627 4321 
TWX: 668570 
Rood Technology 
Test House Mill Lane, Alton 
Hampshire GU34 2QG 
TEL: 44 420 88022 
FAX: 44 420 87259 
TWX: 21137 


* Field Application Assistance Available 
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Asian Pacific Saies Offices, Representatives and Authorized Distributors 


AUSTRALIA 

Avn^ VSI Electronics Pty Ltd. 

Unit C 6-8 Lyon Park Road 
North Ryde NSW 2113 
TEL: (612) 878-1299 
FAX: (612) 878-1266 
BBS Electronics Australia 
Unit 24,5-7 Aneiia Avenue, 
Castle Hill, NSW, 2154 
PO Box 6686 

Baulkham Hills, NSW, 2153 
TEL; 612-8945244 
FAX:612-8945266 

CHINA/HONG KONG 
Harris Semiconductor 
China Ltd 

* Room 3005 88 Tong Ren Road 
Shanghai, 20040 China 

TEL: 86-21-6247-7923 
FAX: 86-21-6247-7926 
Harris Semiconductor 
China Ltd. 

* Unit 1801-2,18th Floor 
83 Austin Road 
Tsimshatsui, Kowloon 
TEL: (852) 2723-6339 
FAX: (852) 2724-4369 
Edal Electronics Co., Ltd. 
Room 911-913, Chevalier 
Commercial Centre, 

8 , Wang Hoi Road, 

Kowloon Bay, Kowloon 
TEL: (852) 2305-3863 
FAX; (852) 2759-8225 
Lucas Trading 
Unit A, 8F 

88 Hung To Road, Kwun Tong 
Itowloon, Hong Kong 
TEL: 852-3044023 
FAX: 852-3040065 
Means Come Ltd. 

Room 1007, Harbour Centre 
8 Hok Cheung Street 
Hung Horn, Kowloon 
TEL; (852) 2334-8188 
FAX: (852) 2334-8649 
Sunnice Electronics Co., Ltd. 
Flat F, 5/F, Everest Ind. Cir. 

396 Kwun Tong Road 
Kowloon 

TEL: (852) 2790-8073 
FAX: (852) 2763-5477 
Array Electronics Limited 
24/F Wyler Centre, Phase 2 
200 Tai Lin Pal Road 
Kwai Chung 

New Territories, Hong Kong 
TEL: (852) 2418-3700 
FAX: (852) 2481-5872 


Inchcape Industrial 

10/F, Tower 2, Metroplaza 
223 Hing Fong Road, 

Kwai Fong 

New Territories, Hong Kong 
TEL: 852-2410-6555 
FAX: 852-2401-2497 
Kingly International Co., Ltd. 
Flat 03,16/F, Block A, 

Hi-Tech Ind. Centre 
5-21 Pak Tin Par St., 

Tsuen Wan, New Territories, H.K. 
TEL: (852) 2499-3109 
FAX: (852) 2417-0961 

INDIA 

Intersil Private Limited 
Plot 54, SEEPZ 
Marol Industrial Area 
Andheri (E) Bombay 400 096 
TEL: (91) 22-832-3097 
FAX: (91) 22-836-6682 
Graftec Elec 
49 J.C. Road 
Bangalore 560002 
TEL; (91) 80 223 3346 
FAX: (91) 80 222 6490 
Graftec India 
No 143 Lakshml Building 
R.V. Road, V.V. Puram 
Bangalore 560004 
Karnataka 

TEL; (91) 80-661 1095 
FAX; (91) 80-222 6490 
BBS Electronics (India) Pvt Ltd 
309 Richmond Tower 
No 12, Richmond Road 
Bangalore 560025 
TEL: (91) 80-221-7912 
FAX: (91) 80-227 8043 
S M Creative Electronics Ltd 
10 Electronic City 
Sector 18, Gurgaon 122015 
Haryana 

TEL: 91 124 342 137/237/1551 
FAX: 91 124236or 
91 11 622 8474 

INDONESIA 
P.T. Silicontama Jaya 
Jalan A.M. Sangaji No 15 B4 
Jakarta Pusat 
TEL: (62) 21-345 4050 
FAX: (62) 21-345 4427 
SELC Sumber Elektronic 
JL Jend A YanI #298, 

Bandung 40271 
TEL; (62) 22-706-056 
FAX: (62) 22-703-622 


JAPAN 
Harris K.K. 

* Kojimachi-Nakata Bldg. 4F 

5- 3-5 Kojimachi 
Chiyoda-ku, Tokyo, 102 Japan 
TEL: (81) 3-3265-7571 

FAX; (81) 3-3265-7575 
Hakuto Co., Ltd. 

1- 1-13 Shinjuku Shinjuku-ku 
Tokyo 160 

TEL; 81-3-3355-7615 
FAX; 81-3-3355-7680 
Jepico Corp. 

Shinjuku Daiichi Seimei Bldg. 

2- 7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL; 81 3-3348-0611 
FAX; 81 3-3348-0623 
Macnica Inc. 

Hakusan High Tech Park 

1- 22-2, Hakusan 
Midori-ku, Yokohama-shi, 
Kanagawa 226 

TEL; 81 45-939-6116 
FAX; 81 45-939-6117 
Micron, Inc. 

DJK Itouenji Bldg. 5F 
4-26-16, Kouenji-Minami 
Suginami-Ku, Tokyo 166 
TEL; 81-3-3317-9911 
FAX; 81-3-3317-9917 
Okura Electronics Co., Ltd. 
Okura Shoji Bldg. 

2- 3-6, Ginza Chuo-ku, 

Tokyo 104 

TEL; 81 3-3564-6822 
FAX; 81 3-3564-6870 
TakUmI ShoJI Co 
3 Maruzen Bid, 6F 

6- 16-6 Nishi Shinjuku, 
Shinjuku-Ku, Tokyo 160 
TEL; 813-3343-9605 
FAX; 813-3343-9624 

AUTOMOTIVE REP/DISTRI 
Continental Far East Inc. 

3- 1-5 Azabudai 
MinatoM, Tokyo 106 
TEL; 81-3-3584-0339 
FAX; 81-3-3588-0930 
MItsulwa Shoji Co., Ltd. 
Namikibashi Bldg. 

3-15-8 Shibuya 
Shibuya-Ku, Toyko 150 
TEL; 81 3-3407-2181 
FAX: 81 3-3407-1472 


Nissel Electronics Ltd. 

Hitachi Atago Bldg. 

2- 15-12 Nishi-Shimbashi 
Minato-Ku, Tokyo 105 
TEL: 81 3-3504-7921 
FAX: 81 3-3504-7900 

KOREA 

Harris Semiconductor YH 
* RM #419-1 
Korea Air Terminal Bldg. 

159-6, Sam Sung-Dong, 

Kang Nam-ku, Seoul 
135-728, Korea 
TEL: 82-2-551-0931 
FAX: 82-2-551-0930 
H.B. Corporation 
Rm #1409, 

Seocho World Officetel, 

1355-3, Seocho-Oong, 
Seocho-Ku, Seoul 137-020 
TEL: 82-2-3472-3450 
FAX: 82-2-3472-3458 
Graftec Korea 
Room #611, Yongsan 
Electronic Offetel, 16-548 

3- Ga Hankang-Ro, 
Youngsan-Gu, Seoul 
TEL: 822-715-8857 
FAX: 822-715-8859 
Inhwa Company, Ltd. 

Room #305, Daegyo Bldg., 56-4, 
Wonhyoro 3GA, 

Young San-Ku, Seoul 140-113 
TEL: 822-703-7231 
FAX: 822-703-8711 
Kumoh Electric Co., Ltd. 
203-1, Yoido-Dong, 

Young Duing Po-Ku, Seoul 
TEL: 822-782-9393 
F/V(: 822-782-9388 
Segyung Techcell Co., Ltd. 
Dansan Nonhyun Bldg., 270-45 
Nonhyun-Dong, 

Kangnam-Ku, Seoul 135-010 
TEL; 822-515-7477 
FAX; 822-515-8889 

MALAYSIA 

BBS Electronics (M) Sdn Bhd 
Lot 2-01, Wisma Denko 
41, Lorong Adu Siti 
10400 Penang 
TEL: (604) 228 0433 
F/0(; (604) 228 1710 

NEW ZEALAND 
Arrow Components (NZ) 
Limited 

19 Pretoria Street 
PO Box 31186 
Lower Hut 

TEL; (64) 4 570 2260 
FAX: (64) 4 566 2111 


SEMICONDUCTOR 
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Asian Pacific Saies Offices, Representatives and Authorized Distributors (Continuwi) 


PHILIPPINES 

BBS Electronics Pte, Ltd. 

Applied Component Tech. 

TECO Enterprise Co., Ltd. 

Uraco Technologies 

1 Genting Link 

Corp. 

10FL., No. 292, Min-Sheng W. 

Philippines Inc. 

#05-03 Perfect Indust. Bidg. 

8 F No. 233-1, Pao-Chia Road 

Rd. 

Unit 12A/310 Project J.P. Rizai 

Singapore 1334 

Hsin Tien City, Taipei Hsien, 

Taipei, Taiwan 

St. Project 4 

TEL: (65) 748-8400 

Taiwan, R.O.C. 

TEL: (886) 2-555-9676 

Quezon City, 1109 

FAX: (65) 748-8466 

TEL: (886) 2 9170858 

FAX; (886) 2-558-6006 

TEL; (632) 922 2250 

TAIWAN 

FAXi (886) 2 91 /189b 

THAILAND 

FAX: (632) 922 8709 

Harris Semiconductor 

Galaxy Far East Corporation 

Electronics Source Co., Ltd. 

SINGAPORE 

* Room 823, N. 144, Sec. 3 

8 F-6, No. 390, Sec. 1 

138 Banmoh Rd. 

Harris Semiconductor Pte Ltd. 

Ming Chuan East Road 

Fu Hsing South Road 

Pranakorn, Bankok 10200 

* #1, Tannery Road 09-01 

Taipei 10464, Taiwan, R.O.C. 

Taipei, Taiwan 

TEL: 66-2-2264145 

Cencon 1, Singapore 347719 
TEL: 65-748-4200 

FAX: 65-748-0400 

TEL: (886) 2-716-9310 

FAX: (886) 2-715-3029 

TEL; (886) 2-705-7266 

FAX: (886) 2-708-7901 

FAX: 66-2-2254985 


Have you tried Harris’ AnswerFAX24-Hour On-Demand Product information Service? 

(407) 724-7800 

GIVE US A CALI_Harris’ toll-free number is 1-800-4-HARRIS (1-800-442-7747). You can request literature, 

get information on sales locations, or be connected to our Central Applications Group. 

SEE US ON THE NET .. . Harris’ home page is http://www.semi.harris.com or E-mail our Central Applications 
Group at centapp@harris.com for Technical Assistance. You’ll find product information, design software, 
information on what’s new and much, much more. There are over 1,000 documents (datasheets, application 
notes, etc.) loaded with an easy-to-use search engine. 



For complete, current and detailed technical specifications on any Harris devices, please contact the nearest 
Harris sales, representative or distributor office. Literature requests may also be directed to; 

Harris Semiconductor Data Services Department 
P.O. Box 883, MS 53-204 
Melbourne, FL 32902 
TEL: 1-800-442-7747 FAX: 407-724-7240 


* Field Application Assistance Avaiiabie 
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We’re Backing You Up with Products, Support, and Solutions! 



Signal Processing 

Power Products 

Hi-Rel and ^ace Rad Hard 


Linear/RF 

Power MOSFETs ’ 

Products ’■ 


Data Converters 

IGBTs 

Logic 


DSP Functions 

MCTs 

• CD4000 


Operational Amplifiers 

Protection Products 

• HCS/HCTS 


Multiplexers/Switches 

• MOVs 

• AC$/ACTS 


Sample and Hold 

• MLVs 

Signal Processing 


PRISM'^' Radio Chip Set 

• Surgectors 

• Multiplexers 


/- 

• Diode Arrays 

• Sample and Hold 


Digital CMOS 

Rectifiers 

• Communications 


Microprocessors and 

Intelligent Discretes 

• Switches 


Peripherals 

MOSFET Drivers 

• Data Converters 


Microcontrollers 

Power Drivers 

• Amplifiers 


' Logic 

DC to DC Converters 

Memories 


Memories 

AC to DC Converters 

• SRAMs 



Multiplex Communication 

• PROMs 

A' 

Communications 

Class D Audio 

Microprocessors and 


Telecom Line Card ICs 

Motor Control 

Peripherals 


PRISM™ Wireless Radio 
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